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Phenylalanine Ammonia Lyase Polypeptides
CX7-131W02

US 61/813,586
2013-04-18

UsS 61/897,932
2013-10-31

<160> 33

<170>

<210> 1
<211>
<212>
<213>

DNA
<220>
<223>

<400> 1
tctcatgttt

tgctaacgca
accgtcaccc
cgggatatcc
ccccaagggs
gggctttgtt
acaataacac

tgttcattat

7407

gacagcttat
gtcaggcacc
tggatgctgt
ggatatagtt
ttatgctagt
agcagccgga
caccggctgc

cattccaaat

PatentIn version 3.5

Artificial Sequence

Synthetic polynucleotide

catcgataag
gtgtatgaaa
aggcataggc
cctcctttca
tattgctcag
tccttaatgc
aatatctgca

atacggacga

ctttaatgcg
tctaacaatg
ttggttatgc
gcaaaaaacc
cggtggceagc
agacacggca
ctaatacgtg

tctgaggtcg

gtagtttatc
cgctcatcgt
cggtactgcc
cctcaagacc
agccaactca
gaatgtcctg
caatatgttc

gtttctgacc

Page 1

acagttaaat
catcctcggc
gggcctcttg
cgtttagagg
gcttcctttc
aacggcctga
atccagaccc

aacaacatga

60

120

180

240

300

360

420

480



cgaactgcgc
ccggtttttt
acataattct
ctgttaatat
ccataaaagg
atattaactt
ggtgatgcca
cgcagatgat
gcctgattat
tgtttggcaa
aggctataac
tcacgaacca
cccggatgeg
gcctgaatat
acacaatttg
ttcggcagca
tctttgccat
tagctcagcg
gtaacaccgg
gcaccacgca
agtttattac
tgttcacggc
ggttcaccgc

atatcggtat

tatacagacg
tgtaggtacg
gaaaaatatc
tctggttaaa
tcagcagcgg
tacgttcacg
gcagtgcaat
ccatacccat
caacatcaat
tctggctaat
gatcctggat
gctggctatt
gtttgctgtt
ccagtgcatg
ctgcaatacc
gggtcagcgg
taaaatcaac
gaaccagatc
cattcagaaa
tgtggctatt
ctgcaccggt
taattgcaac
tttcaactgc

tattggtcag

ttcggttgcc
cagatcaact
aacgctacga
ctgttcggca
cataatgcta
attacccagc
ctgaacatcc
accaacatac
cagcgggtta
accatcaaca
cagttcatga
ggccageagg
atggataaac
aacacccatt
ggtcataacg
actcagattc
tttaaagctc
accgctggca
gatttccatg
tgcacgcagc
tttcagaaac
atttgccata
attattgata

gctaaccagg
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ggtgacagac
gcctgaacac
cgtgccaggg
tgggtcggaa
ttaccgcaaa
agactcggag
agatgttttg
tgacccagaa
tcggtaacgc
atcggaccca
tcacgataat
ctaatcatct
ggatgaaagc
gcaattgcegg
ctggtgccat
agctgacgca
gggtccaggc
ccaatgctac
cgtttaatca
agcattgctg
caaaccagat
ccaccaaaac
taatcacagc

gtgccattac

aggcacgtgc
caaacatcag
ttgcgctggt
aacgatctgc
tctgcagacc
gcagaccatt
ccagcagacc
aattaccacc
tgttaatctc
gatactgcgg
catgtttacc
gatctgctgc
tctgatttgt
tcagaatctg
tcatcattgc
gtgcggtegg
caatcaggct
caaattcata
gttccagacg
cacgaacatc
tggtctgcag
cgctggtaac

tggcctgaat

gggcaacacg

Page 2

atcataatga
ggcaatggca
ataaccctgg
aatactatta
tttcagaccc
gctaaattcc
gatataatag
atgatagctt
aatttcgatt
cagacaacgc
atccagttca
ccacagctga
accattcagt
ggtatcataa
cagaccttct
tgcgtccatt
accggtaata
aacatacggg
aataccgctt
tgccagcecggc
ttcgecttgcec
accataaatc
accctgcaga

tgcaacatca

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



ttgatggtca
aactgctggc
atatggccgc
cttcttaaag
tatagtgagt
gtggccggcea
gatggggaag
gtggcaggcec
geggegeees
cataagggag
ggcatgatag
atacgatgtc
ggccagccac
ttacattccc
tgccacctcc
cgccgatcaa
ctgtaaagcg
tccgectggat
atttcttgat
tacgcgactg
gggcccatta
tcgcaatcaa
tcaacaaacc

cgatcagatg

gtttctgatt
tgctggtttt
tgctgtgatg
ttaaacaaaa
cgtattaatt
tcaccggcgc
atcgggctcg
ccgtggeegg
tgctcaacgg
agcgtcgaga
cgcccggaag
gcagagtatg
gtttctgcga
aaccgcgtgg
agtctggccc
ctgggtgcca
gcggtgcaca
gaccaggatg
gtctctgacc
ggcgtggagc
agttctgtct
attcagccga

atgcaaatgc

gcgetgggceg

accaataatc
gctctgtgcc
atgatgatga
ttatttctag
tcgcgggatc
cacaggtgcg
ccacttcggg
gggactgttg
cctcaaccta
tcccggacac
agagtcaatt
ccggtgtctc
aaacgcggga
cacaacaact
tgcacgcgcc
gcgtggtggt
atcttctcgc
ccattgctgt
agacacccat
atctggtcgc
cggecgegtct
tagcggaacg
tgaatgaggg

caatgcgcgc
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acatttgcgc
tggctcaggg
tgatgatgat
aggggaattg
gagatctcga
gttgctggeg
ctcatgagcg
ggcgccatct
ctactgggct
catcgaatgg
cagggtggtg
ttatcagacc
aaaagtggaa
ggcgggcaaa
gtcgcaaatt
gtcgatggta
gcaacgcgtc
ggaagctgcc
caacagtatt
attgggtcac
gcgtctgget
ggaaggcgac
catcgttccc

cattaccgag

tgctattgcc
ttttcatatg
gatggcccat
ttatccgctc
tcctctacgc
cctatatcgc
cttgtttcgg
ccttgcatgc
gcttcctaat
cgcaaaacct
aatgtgaaac
gtttcccgeg
gcggegatgg
cagtcgttgc
gtcgeggega
gaacgaagcg
agtgggctga
tgcactaatg
attttctccc
cagcaaatcg
ggctggcata
tggagtgcca
actgcgatgc

tccgggetgce

Page 3

ggtaaagcta
acgaccttcg
ggtatatctc
acaattcccc
cggacgcatc
cgacatcacc
cgtgggtatg
accattcctt
gcaggagtcg
ttcgecggtat
cagtaacgtt
tggtgaacca
cggagctgaa
tgattggcgt
ttaaatctcg
gcgtcgaagc
tcattaacta
ttccggegtt
atgaagacgg
cgctgttagc
aatatctcac
tgtccggttt

tggttgccaa

gcgttggtgc

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360



ggatatctcg
aaccaccatc
actctctcag
aaaaaccacc
aatgcagctg
atgtaagtta
acccagtcag
tcttctttat
aggaccgctt
tgcacgccct
aggccattat
cgcgaggctg
ccgegttgcea
gatcgctcgc
tttatgccgc
accttgtctg
tggaagccegg
cttgcggaga
catctccagc
catgatcgtg
gcagaatgaa
gacctgagca
gaagtcagcg

ctgtggaaca

gtagtgggat
aaacaggatt

ggccaggesgs

ctggcgccca
gcacgacagg
gctcactcat
ctcctteccgg
catgcaactc
tcgctggagc
cgctcaagcc
cgccggecatg
gatggccttc
ggccatgctg
ggctcttacc
ctcggcgagc
cctcccecgeg
cggcacctcg
actgtgaatg
agccgcacgc
ctcctgtcegt
tcaccgatac
acaacatgaa
ccctgcacca

cctacatctg

acgacgatac
ttcgecctgcet
tgaagggcaa
atacgcaaac

tttcccgact

taggcaccgg
tgggcgegss
gtaggacagg
gcgacgatga
ttcgtcactg
geggecegacg
cccattatga
tccaggcagg
agcctaactt
acatggaacg
ttgcgtcgceg
ctaacggatt
cgcaaaccaa
ggcgcatctc
tgaggacccg
gcgagcgaac
tggtcttcgg
ttatgttccg

tattaacgaa
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cgaagacagc
ggggcaaacc
tcagctgttg
cgcctctccc
ggaaagecges
gatctcgacc
gcatgactat
tgccggcagc
tcggectgtc
gtcccgccac
cgctgggcta
ttcttctcgc
tagatgacga
cgatcactgg
ggttggcatg
gtgcatggag
caccactcca
cccttggcag
gggcagegtt
gctaggetgg
gtgaagcgac
tttccgtgtt
gatctgcatc

gcgectggcat

tcatgttata

agcgtggacc
cccgtctcac
cgcgegttgg
cagtgagcgc
gatgcccttg
cgtcgccgca
gctctgggtc
gcttgeggta
caaacgtttc
cgtcttgctg
ttccggeggc
ccatcaggga
accgctgatc
gattgtaggc
ccgggecacc
agaattggag
aacatatcca
gggtcctggc
cggggttgcc
tgctgctgca
tcgtaaagtc
gcaggatgct

tgaccctgag
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tcccgeegtt
gcttgctgca
tggtgaaaag
ccgattcatt
aacgcaatta
agagccttca
cttatgactg
attttcggcg
ttcggaatct
ggcgagaagc
gcgttcgcga
atcgggatgc
cagcttcaag
gtcacggcga
gccgccctat
tcgacctgaa
ccaatcaatt
tcgcgtccgc
cacgggtgceg
ttactggtta
aaacgtctgc
tggaaacgcg
gctggctacc

tgatttttct

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800



ctggtcccgc
atgttcatca
ccccatgaac
ccttaacatg
gctggacgeg
ttaccgcagc
cccggagacg
cgcgtcagcg
cggagtgtat
atatgcggtg
ccgcttectc
ctcactcaaa
tgtgagcaaa
tccataggct
gaaacccgac
ctcctgttcc
tggcgctttc
agctgggctg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttg

tcttttctac

cgcatccata
tcagtaaccc
agaaatcccc
gcccgecttta
gatgaacagg
tgcctcgcegce
gtcacagctt
ggtgttggceg
actggcttaa
tgaaataccg
gctcactgac
ggcggtaata
aggccagcaa
ccgcccccct
aggactataa
gaccctgccg
tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaagg
agttggtagc
caagcagcag

ggggtctgac

ccgccagttg
gtatcgtgag
cttacacgga
tcagaagcca
cagacatctg
gtttcggtga
gtctgtaagc
ggtgtcggeg
ctatgcggca
cacagatgcg
tcgctgegcet
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
ccccccgttc
gtaagacacg
tatgtaggcg
acagtatttg
tcttgatccg
attacgcgca

gctcagtgga
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tttaccctca
catcctctct
ggcatcagtg
gacattaacg
tgaatcgctt
tgacggtgaa
ggatgccggg
cgcagccatg
tcagagcaga
taaggagaaa
cggtcgttcg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttccccc
acctgtccgc
atctcagttc
agcccgaccg
acttatcgcc
gtgctacaga
gtatctgcgc
gcaaacaaac
gaaaaaaagg

acgaaaactc

caacgttcca
cgtttcatcg
accaaacagg
cttctggaga
cacgaccacg
aacctctgac
agcagacaag
acccagtcac
ttgtactgag
ataccgcatc
gctgcggcega
ggataacgca
ggccgegttg
acgctcaagt
tggaagctcc
ctttctccct
ggtgtaggtc
ctgcgcctta
actggcagca
gttcttgaag
tctgctgaag
caccgctggt
atctcaagaa

acgttaaggg

Page 5

gtaaccgggc

gtatcattac
aaaaaaccgc
aactcaacga
ctgatgagct
acatgcagct
cccgtcaggg
gtagcgatag
agtgcaccat
aggcgctctt
gcggtatcag
ggaaagaaca
ctggecgtttt
cagaggtggc
ctcgtgcgct
tcgggaageg
gttcgctcca
tccggtaact
gccactggta
tggtggccta
ccagttacct
agcggtggtt
gatcctttga

attttggtca

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240



tgagattatc
caatctaaag
cacctatctc
agataactac
acccacgctc
gcagaagtgg
ctagagtaag
tcgtggtgtc
ggcgagttac
tcgttgtcag
attctcttac
agtcattctg
ataataccgc
ggcgaaaact
cacccaactg
gaaggcaaaa
tcttectttt
tatttgaatg
tgccacctga
tcacgaggcc
<210> 2
<211> 1701
<212> DNA
<213>

<220>
<223>

aaaaaggatc
tatatatgag
agcgatctgt
gatacgggag
accggctcca
tcctgcaact
tagttcgcca
acgctcgtcg
atgatccccc
aagtaagttg
tgtcatgcca
agaatagtgt
gccacatagc
ctcaaggatc
atcttcagca
tgccgcaaaa
tcaatattat
tatttagaaa
cgtctaagaa

ctttcgtctt

ttcacctaga
taaacttggt
ctatttcgtt
ggcttaccat
gatttatcag
ttatccgcect
gttaatagtt
tttggtatgg
atgttgtgca
gccgcagtgt
tccgtaagat
atgcggcgac
agaactttaa
ttaccgctgt
tcttttactt
aagggaataa
tgaagcattt
aataaacaaa
accattatta

caagaat

Artificial Sequence

Synthetic polynucleotide

CX7-131W02_ST25

tccttttaaa
ctgacagtta
catccatagt
ctggccccag
caataaacca
ccatccagtc
tgcgcaacgt
cttcattcag
aaaaagcggt
tatcactcat
gcttttctgt
cgagttgctc
aagtgctcat
tgagatccag
tcaccagcgt
gggcgacacg
atcagggtta
taggggttcc

tcatgacatt

ttaaaaatga
ccaatgctta
tgcctgactc
tgctgcaatg
gccagecegga
tattaattgt
tgttgccatt
ctccggttcc
tagctccttc
ggttatggca
gactggtgag
ttgcccggeg
cattggaaaa
ttcgatgtaa
ttctgggtga
gaaatgttga
ttgtctcatg
gcgcacattt

aacctataaa
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agttttaaat
atcagtgagg
cccgtcgtgt
ataccgcgag
agggccgagc
tgccgggaag
gctgcaggca
caacgatcaa
ggtcctccga
gcactgcata
tactcaacca
tcaacacggg
cgttcttcgg
cccactcgtg
gcaaaaacag
atactcatac
agcggataca
ccccgaaaag

aataggcgta

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7407



<400> 2
atgaaaaccc

aatagcagcg
gttgcccgta
caggccagct
accagcggtt
cagaccaatc
gttcgtgcag
ctggaactga
gaatttggta
ctgattggcc
accgcactgc
atgatgaatg
attctgaccg
aatcagagct
gcagatcaga
aaacatgatt
cagtatctgg
attaacagcg
ggtaattttc
ctgctggcaa
ggtctgcctc
ctgcagattt

gatcgttttc

tgagccaggc
caaatgtgat
atggcaccct
gtgattatat
ttggtggtat
tggtttggtt
caatgctgct
ttaaacgcat
gcattggtgc
tggacccgag
gtcagctgaa
gcaccagcgt
caattgcaat
ttcatccgtt
tgattagcct
atcgtgatca
gtccgattgt
ttaccgataa
tgggtcagta
aacatctgga
cgagtctgct
gcggtaatag

cgacccatgc

acagagcaaa
tattggtaat
ggttagcctg
caataatgca
ggcaaatgtt
tctgaaaacc
gcgtgcaaat
ggaaatcttt
cagcggtgat
ctttaaagtt
tctgagtccg
tatgaccggt
gggtgttcat
tatccataac
gctggccaat
tgaactgatc
tgatggtatt
cccgctgatt
tgttggtatg
tgttcagatt
gggtaatcgt
cattatgccg

cgaacagttt
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accagcagcc
cagaaactga
accaataata
gttgaaagcg
gcaattagcc
ggtgcaggta
agccacatgc
ctgaatgccg
ctggttccgc
gattttaatg
ctgaccctgc
attgcagcaa
gcactggata
agcaaaccgc
agccagctgg
caggatcgtt
agccagattg
gatgttgata
ggtatggatc
gcactgctgg
gaacgtaaag
ctgctgacct

aaccagaata

agcagtttag
ccatcaatga
ccgatattct
gtgaaccgat
gtgaacaggc
ataaactgcc
gtggtgcaag
gtgttacccc
tgagctatat
gcaaagaaat
tgccgaaaga
attgtgttta
ttcaggcact
atccgggtca
ttcgtgatga
atagcctgcg
ccaaacaaat
atcaggcaag
atctgcgcta
catcaccgga
ttaatatggg
tttatggtaa

ttaacagcca

Page 7

ctttaccggc
tgttgcacgt
gcagggtatt
ttatggtgtt
aagcgaactg
gctggcagat
cggtattcgt
gtatgtttat
taccggtagc
ggacgcaccg
aggtctggca
tgatacccag
gaatggtaca
gctgtgggcea
actggatggt
ttgtctgcecg
cgaaattgag
ctatcatggt
ttatatcggt
atttagcaat
tctgaaaggt
tagtattgca

gggttatacc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



agcgcaaccc
atgtttggtg
cgtgcctgtc
cagaaaccga
catattgcac
gacattctgc
<210> 3

<211>

<212>
<213>

DNA
<400> 3

atgaaaaccc
aatagcagcg
gttgcccgta
caggccagct
accagcggtt
cagaccaatc
gttcgtgcag
ctggaactga
gaatttggta
ctgattggcc
accgcactgc
atgatgaatg
attctgaccg
aatcagagct

gcagatcaga

1701

tggcacgtcg
ttcaggcagt
tgtcaccggc
cctcagatcg
gtattagtgc

cgtgtctgca

tgagccaggc
caaatgtgat
atggcaccct
gtgattatat
ttggtggtat
tggtttggtt
caatgctgct
ttaaacgcat
gcattggtgc
tggacccgag
gtcagctgaa
gcaccagcgt
caattgcaat
ttcatccgtt

tgattagcct

tagcgttgat
tgatctgcgt
aaccgaacgt
tccgtatatt
agatattgca

t

Anabaena variabilis

acagagcaaa
tattggtaat
ggttagcctg
caataatgca
ggcaaatgtt
tctgaaaacc
gcgtgcaaat
ggaaatcttt
cagcggtgat
ctttaaagtt
tctgagtccg
tatgaccggt
gggtgttcat
tatccataac

gctggccaat
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atttttcaga
acctacaaaa
ctgtatagcg
tggaatgata

gccggtggtg

accagcagcc
cagaaactga
accaataata
gttgaaagcg
gcaattagcc
ggtgcaggta
agccacatgc
ctgaatgccg
ctggttccgc
gattttaatg
ctgaccctgc
attgcagcaa
gcactggata

agcaaaccgc

agccagctgg

attatgttgc
aaaccggtca
cagttcgtca

atgaacaggg

ttattgttca

agcagtttag
ccatcaatga
ccgatattct
gtgaaccgat
gtgaacaggc
ataaactgcc
gtggtgcaag
gtgttacccc
tgagctatat
gcaaagaaat
tgccgaaaga
attgtgttta
ttcaggcact
atccgggtca

ttcgtgatga

Page 8

cattgccctg
ttatgatgca
tgttgttggt
tctggatgaa

ggccgttcag

ctttaccggc
tgttgcacgt
gcagggtatt
ttatggtgtt
aagcgaactg
gctggcagat
cggtattcgt
gtatgtttat
taccggtagc
ggacgcaccg
aggtctggca
tgatacccag
gaatggtaca
gctgtgggcea

actggatggt

1440

1500

1560

1620

1680

1701

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



aaacatgatt
cagtatctgg
attaacagcg
ggtaattttc
ctgctggcaa
ggtctgcctc
ctgcagattt
gatcgttttc
agcgcaaccc
atgtttggtg
cgtgcctgtc
cagaaaccga
catattgcac
gacattctgc
<210> 4

<211> 567
<212> PRT

<213>

<400> 4

atcgtgatca
gtccgattgt
ttaccgataa
tgggtcagta
aacatctgga
cgagtctgct
gcggtaatag
cgacccatgc
tggcacgtcg
ttcaggcagt
tgtcaccggc
cctcagatcg
gtattagtgc

cgtgtctgca

tgaactgatc
tgatggtatt
cccgectgatt
tgttggtatg
tgttcagatt
gggtaatcgt
cattatgccg
cgaacagttt
tagcgttgat
tgatctgcgt
aaccgaacgt
tccgtatatt
agatattgca

t

Anabaena variabilis

CX7-131W02_ST25

caggatcgtt
agccagattg
gatgttgata
ggtatggatc
gcactgctgg
gaacgtaaag
ctgctgacct
aaccagaata
atttttcaga
acctacaaaa
ctgtatagcg
tggaatgata

gccggtggtg

atagcctgcg
Ccaaacaaat
atcaggcaag
atctgcgcta
catcaccgga
ttaatatggg
tttatggtaa
ttaacagcca
attatgttgc
aaaccggtca
cagttcgtca

atgaacaggg

ttattgttca

ttgtctgecg
cgaaattgag
ctatcatggt
ttatatcggt
atttagcaat
tctgaaaggt
tagtattgca
gggttatacc
cattgccctg
ttatgatgca
tgttgttggt
tctggatgaa

ggccgttcag

Met Lys Thr Leu Ser Gln Ala Gln Ser Lys Thr Ser Ser Gln Gln Phe

1

5

10

15

Ser Phe Thr Gly Asn Ser Ser Ala Asn Val Ile Ile Gly Asn Gln Lys

20

25

30

Leu Thr Ile Asn Asp Val Ala Arg Val Ala Arg Asn Gly Thr Leu Val

35

40

45
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960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1701



Ser

Asp

65

Thr

Ala

Gly

Ala

Lys

145

Glu

Ile

Asn

Ser

Thr
225

Leu

50

Tyr

Ser

Ser

Asn

Asn

130

Arg

Phe

Thr

Gly

Pro

210

Ser

Thr

Ile

Gly

Glu

Lys

115

Ser

Met

Gly

Gly

Lys

195

Leu

Val

Asn

Asn

Phe

Leu

100

Leu

His

Glu

Ser

Ser

180

Glu

Thr

Met

Asn

Asn

Gly

85

Gln

Pro

Met

Ile

Ile

165

Leu

Met

Leu

Thr

Thr

Ala

70

Gly

Thr

Leu

Arg

Phe

150

Gly

Ile

Asp

Leu

Gly
230

Asp

55

Val

Met

Asn

Ala

Gly

135

Leu

Ala

Gly

Ala

Pro

215

Ile

Ile

Glu

Ala

Leu

Asp

120

Ala

Asn

Ser

Leu

Pro

200

Lys

Ala

CX7-131W02_ST25

Leu Gln Gly Ile Gln

Ser

Asn

Val

105

Val

Ser

Ala

Gly

Asp

185

Thr

Glu

Ala

Gly

Val

90

Trp

Arg

Gly

Gly

Asp

170

Pro

Ala

Gly

Asn

Glu

75

Ala

Phe

Ala

Ile

Val

155

Leu

Ser

Leu

Leu

Cys
235

60

Pro

Ile

Leu

Ala

Arg

140

Thr

Val

Phe

Arg

Ala

220

Val
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Ile

Ser

Lys

Met

125

Leu

Pro

Pro

Lys

Gln

205

Met

Tyr

Ala

Tyr

Arg

Thr

110

Leu

Glu

Tyr

Leu

Val

190

Leu

Met

Asp

Ser

Gly

Glu

95

Gly

Leu

Leu

Val

Ser

175

Asp

Asn

Asn

Thr

Cys

Val

80

Gln

Ala

Arg

Ile

Tyr

160

Tyr

Phe

Leu

Gly

Gln
240



Ile

Leu

Pro

Ala

Arg

305

Gln

Ile

Asp

Gly

His

385

Gly

Gly

Leu

Asn

His

Asn

290

Asp

Tyr

Glu

Asn

Met

370

Leu

Leu

Leu

Thr

Gly

Pro

275

Ser

His

Leu

Ile

Gln

355

Gly

Asp

Pro

Lys

Ala

Thr

260

Gly

Gln

Glu

Gly

Glu

340

Ala

Met

Val

Pro

Gly
420

Ile

245

Asn

Gln

Leu

Leu

Pro

325

Ile

Ser

Asp

Gln

Ser

405

Leu

Ala

Gln

Leu

Val

Ile

310

Ile

Asn

Tyr

His

Ile

390

Leu

Gln

Met

Ser

Trp

Arg

295

Gln

Val

Ser

His

Leu

375

Ala

Leu

Ile

Gly

Phe

Ala

280

Asp

Asp

Asp

Val

Gly

360

Arg

Leu

Gly

Cys

CX7-131W02_ST25

Val His Ala Leu Asp

His

265

Ala

Glu

Arg

Gly

Thr

345

Gly

Tyr

Leu

Asn

Gly
425

250

Pro

Asp

Leu

Tyr

Ile

330

Asp

Asn

Tyr

Ala

Arg

410

Asn

Phe

Gln

Asp

Ser

315

Ser

Asn

Phe

Ile

Ser

395

Glu

Ser

Ile

Met

Gly

300

Leu

Gln

Pro

Leu

Gly

380

Pro

Arg

Ile

Page 11

His

Ile

285

Lys

Arg

Ile

Leu

Gly

365

Leu

Glu

Lys

Met

Ile

Asn

270

Ser

His

Cys

Ala

Ile

350

Gln

Leu

Phe

Val

Pro
430

Gln

255

Ser

Leu

Asp

Leu

Lys

335

Asp

Tyr

Ala

Ser

Asn

415

Leu

Ala

Lys

Leu

Tyr

Pro

320

Gln

Val

Val

Lys

Asn

400

Met

Leu



CX7-131W02_ST25

Thr Phe Tyr Gly Asn Ser Ile Ala Asp Arg Phe Pro Thr His Ala Glu
435 440 445

Gln Phe Asn Gln Asn Ile Asn Ser Gln Gly Tyr Thr Ser Ala Thr Leu
450 455 460

Ala Arg Arg Ser Val Asp Ile Phe Gln Asn Tyr Val Ala Ile Ala Leu
465 470 475 480

Met Phe Gly Val Gln Ala Val Asp Leu Arg Thr Tyr Lys Lys Thr Gly
485 490 495

His Tyr Asp Ala Arg Ala Cys Leu Ser Pro Ala Thr Glu Arg Leu Tyr
500 505 510

Ser Ala Val Arg His Val Val Gly Gln Lys Pro Thr Ser Asp Arg Pro
515 520 525

Tyr Ile Trp Asn Asp Asn Glu Gln Gly Leu Asp Glu His Ile Ala Arg
530 535 540

Ile Ser Ala Asp Ile Ala Ala Gly Gly Val Ile Val Gln Ala Val Gln
545 550 555 560

Asp Ile Leu Pro Cys Leu His
565

<210> 5

<211> 1701

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic polynucleotide

<400> 5
atgaaaaccc tgagtcaggc acagagcaaa accagcagcc agcagtttag ctttaccggc 60

Page 12



aatagcagcg
gttgcccgta
caggccagct
accagcggtt
cagaccaatc
gttcgtgcag
ctggaactga
gaatttggta
ctgattggcc
accgcactgc
atgatgaatg
attctgaccg
aatcagagct
gcagatcaga
aaacatgatt
cagtatctgg
attaacagcg
ggtaattttc
ctgctggcaa
ggtctgectg
ctgcagattt
gatcgttttc
agcgcaaccc

atgtttggtg

caaatgtgat
atggcaccct
gtgattatat
ttggtggtat
tggtttggtt
caatgctgct
ttaaacgcat
gcattggtgc
tggacccgag
gtcagctgaa
gcaccagcgt
caattgcaat
ttcatccgtt
tgattagcct
atcgtgatca
gtccgattgt
ttaccgataa
tgggtcagta
aacatctgga
cgagtctggt
gcggtaatag
cgacccatgc
tggcacgtcg

ttcaggcagt

tattggtaat
ggttagcctg
caataatgca
ggcaaatgtt
tctgaaaacc
gcgtgcaaat
ggaaatcttt
cagcggtgat
ctttaaagtt
tctgagtccg
tatgaccggt
gggtgttcat
tatccataac
gctggeeggt
tgaactgatc
tgatggtatt
cccgctgatt
tgttggtatg
tgttcagatt
gggtaatcgt
cattatgccg
cgaacagttt
tagcgttgat

tgatctgcgt

CX7-131W02_ST25

cagaaactga
accaataata
gttgaaagcg
gtaattagcc
ggtgcaggta
agccacatgc
ctgaatgccg
ctggttccgc
gattttaatg
ctgaccctgc
attgcagcaa
gcactggata
agcaaaccgc
agccagctgg
caggatcgtt
agccagattg
gatgttgata
ggtatggatc
gcactgctgg
gaacgtaaag
ctgctgacct
aaccagaata
atttttcaga

acctacaaaa

ccatcaatga
ccgatattct
gtgaaccgat
gtgaacaggc
ataaactgcc
gtggtgcaag
gtgttacccc
tgagctatat
gcaaagaaat
tgccgaaaga
attgtgttta
ttcagggact
atccgggtca
ttcgtgatga
atagcctgcg
ccaaacaaat
atcaggcaag
atctgcgcta
tatcaccgga
ttaatatggg
tttatggtaa
ttaacagcca
attatgttgc

aaaccggtca
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tgttgtacgt
gcagggtatt
ttatggtgtt
aagcgaactg
gctggcagat
cggtattcgt
gtatgtttat
taccggtagc
ggacgcaccg
aggtctggca
tgatacccag
gaatggtaca
gctgtgggcea
actggatggt
ttgtctgcecg
cgaaattgag
ctatcatggt
ttatatcggt
atttaacaat
tctgaaaggt
tagtattgca
gggttatacc
cattgccctg

ttatgatgca

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



CX7-131W02_ST25

cgtgcctgtc tgtcaccggec aaccgaacgt ctgtatagcg cagttcgtca tgttgttggt 1560
cagtatccga gctcagatcg tccgtatatt tggaatgata atgaacaggg tctggatgaa 1620
catattgcac gtattagtgc agatattgca gccggtggtg ttattgttca ggccgttcag 1680
gacattctgc cgtgtctgca t 1701
<210> 6

<211> 567

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic polypeptide

<400> 6
Met Lys Thr Leu Ser Gln Ala Gln Ser Lys Thr Ser Ser Gln Gln Phe
1 5 10 15

Ser Phe Thr Gly Asn Ser Ser Ala Asn Val Ile Ile Gly Asn Gln Lys
20 25 30

Leu Thr Ile Asn Asp Val Val Arg Val Ala Arg Asn Gly Thr Leu Val
35 40 45

Ser Leu Thr Asn Asn Thr Asp Ile Leu Gln Gly Ile Gln Ala Ser Cys
50 55 60

Asp Tyr Ile Asn Asn Ala Val Glu Ser Gly Glu Pro Ile Tyr Gly Val
65 70 75 80

Thr Ser Gly Phe Gly Gly Met Ala Asn Val Val Ile Ser Arg Glu Gln
85 90 95

Ala Ser Glu Leu Gln Thr Asn Leu Val Trp Phe Leu Lys Thr Gly Ala
100 105 110

Gly Asn Lys Leu Pro Leu Ala Asp Val Arg Ala Ala Met Leu Leu Arg

Page 14



Ala

Lys

145

Glu

Ile

Asn

Ser

Thr

225

Ile

Leu

Pro

Ala

Arg

Asn

130

Arg

Phe

Thr

Gly

Pro

210

Ser

Leu

Asn

His

Gly

290

Asp

115

Ser

Met

Gly

Gly

Lys

195

Leu

Val

Thr

Gly

Pro

275

Ser

His

His

Glu

Ser

Ser

180

Glu

Thr

Met

Ala

Thr

260

Gly

Gln

Glu

Met

Ile

Ile

165

Leu

Met

Leu

Thr

Ile

245

Asn

Gln

Leu

Leu

Arg

Phe

150

Ile

Asp

Leu

Gly

230

Ala

Gln

Leu

Val

Ile

Gly

135

Leu

Ala

Gly

Ala

Pro

215

Ile

Met

Ser

Trp

Arg

295

Gln

120

Ala

Asn

Ser

Leu

Pro

200

Lys

Ala

Gly

Phe

Ala

280

Asp

Asp

CX7-131W02_ST25

Ser

Ala

Gly

Asp

185

Thr

Glu

Ala

Val

His

265

Ala

Glu

Arg

Gly

Gly

Asp

170

Pro

Ala

Gly

Asn

His

250

Pro

Asp

Leu

Ile

Val

155

Leu

Ser

Leu

Leu

Cys

235

Ala

Phe

Gln

Asp

Arg

140

Thr

Val

Phe

Arg

Ala

220

Val

Leu

Ile

Met

Gly
300

Tyr Ser Leu
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125

Leu

Pro

Pro

Lys

Gln

205

Met

Tyr

Asp

His

Ile

285

Lys

Arg

Glu

Tyr

Leu

Val

190

Leu

Met

Asp

Ile

Asn

270

Ser

His

Cys

Leu

Val

Ser

175

Asp

Asn

Asn

Thr

Gln

255

Ser

Leu

Asp

Leu

Ile

Tyr

160

Tyr

Phe

Leu

Gly

Gln

240

Gly

Lys

Leu

Tyr

Pro



305

Gln

Ile

Asp

Gly

His

385

Gly

Gly

Thr

Gln

Ala

465

Met

His

Tyr

Glu

Asn

Met

370

Leu

Leu

Leu

Phe

Phe

450

Arg

Phe

Tyr

Leu

Ile

Gln

355

Gly

Asp

Pro

Lys

Tyr

435

Asn

Arg

Gly

Asp

Gly

Glu

340

Ala

Met

Val

Ala

Gly

420

Gly

Gln

Ser

Val

Ala

Pro

325

Ile

Ser

Asp

Gln

Ser

405

Leu

Asn

Asn

Val

Gln

485

Arg

310

Ile

Asn

Tyr

His

Ile

390

Leu

Gln

Ser

Ile

Asp

470

Ala

Ala

Val

Ser

His

Leu

375

Ala

Val

Ile

Ile

Asn

455

Ile

Val

Cys

Asp

Val

Gly

360

Arg

Leu

Gly

Cys

Ala

440

Ser

Phe

Asp

Leu

CX7-131W02_ST25

Gly

Thr

345

Gly

Tyr

Leu

Asn

Gly

425

Asp

Gln

Gln

Leu

Ser

Ile

330

Asp

Asn

Tyr

Val

Arg

410

Asn

Arg

Gly

Asn

Arg
490

315

Ser

Asn

Phe

Ile

Ser

395

Glu

Ser

Phe

Tyr

Tyr

475

Thr

Gln

Pro

Leu

Gly

380

Pro

Arg

Ile

Pro

Thr

460

Val

Tyr

Pro Ala Thr
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Ile

Leu

Gly

365

Leu

Glu

Lys

Met

Thr

445

Ser

Ala

Lys

Glu

Ala

Ile

350

Gln

Leu

Phe

Val

Pro

430

His

Ala

Ile

Lys

Arg

Lys

335

Asp

Tyr

Ala

Asn

Asn

415

Leu

Ala

Thr

Ala

Thr

495

Leu

320

Gln

Val

Val

Lys

Asn

400

Met

Leu

Glu

Leu

Leu

480

Gly

Tyr



Ser Ala

Ile
530

Tyr

Ile
545

Asp Ile

<210> 7
<211>
<212>
<213>

DNA
<220>
<223>

<400> 7
atgaaaaccc

aatagcagcg
gttgcccgta
caggccagct
accagcggtt
cagaccaatc
gttcgtgcag
ctggaactga
gaatttggta

ctgattggcc

Val Arg His
515

Leu Pro Cys

1701

500

Trp Asn Asp Asn

Ser Ala Asp Ile Ala

Val

520

535

550

565

tgagccaggc
caaatgtgat
atggcaccct
gtgattatat
ttggtggtat
tggtttggtt
caatgctgct
ttaaacgcat
gcattggtgc

tggacccgag

Leu

His

Artificial Sequence

Synthetic polynucleotide

acagagcaaa
tattggtaat
ggttagcctg
caataatgca
ggcaaatgtt
tctgaaaacc
gcgtgcaaat
ggaaatcttt
cagcggtgat

ctttaaagtt

CX7-131W02_ST25

505

Val Gly Gln Tyr Pro

Glu Gln Gly Leu Asp

Ala Gly Gly Val Ile

555

accagcagcc
cagaaactga
accaataata
gttgaaagcg
gcaattagcc
ggtgcaggta
agccacatgc
ctgaatgccg
ctggttccgc

gattttaatg

510

Ser Ser Asp
525

Glu His Ile
540

Val Gln Ala

agcagtttag
ccatcaatga
ccgatattct
gtgaaccgat
gtgaacaggc
ataaactgcc
gtggtgcaag
gtgttacccc
tgagctatat

gcaaagaaat

Page 17

Arg Pro

Ala Arg

Val Gln
560

ctttaccggc
tgttgcacgt
gcagggtatt
ttatggtgtt
aagcgaactg
gctggcagat
cggtattcgt
gtatgtttat

taccggtagc

ggacgcaccg

60

120

180

240

300

360

420

480

540

600



accgcactgc
atgatgaatg
attctgaccg
aatcagagct
gcagatcaga
aaacatgatt
cagtatctgg
attaacagcg
ggtaattttc
ctgctggcaa
ggtctgcctc
ctgcagattt
gatcgttttc
agcgcaaccc
atgtttggtg
cgtgcctgtc
cagaaaccga
catattgcac
gacattctgc
<210> 8

<211> 567
<212> PRT
<213>

<220>
<223>

<400> 8

gtcagctgaa
gcaccagcgt
caattgcaat
ttcatccgtt
tgattagcct
atcgtgatgg
gtccgattgt
ttaccgataa
tgggtcagta
aacatctgga
cgagtctgct
gcggtaatag
cgacccatgc
tggcacgtcg
ttcaggcagt
tgtcaccggc
cctcagatcg
gtattagtgc

cgtgtctgca

tctgagtccg
tatgaccggt
gggtgttcat
tatccataac
gctggccaat
tgaactgatc
tgatggtatt
cccgctgatt
tgttggtatg
tgttcagatt
gggtaatcgt
cattatgccg
cgaacagttt
tagcgttgat
tgatctgcgt
aaccgaacgt
tccgtatatt
agatattgca

t

Artificial Sequence

Synthetic polypeptide

CX7-131W02_ST25

ctgaccctgc
attgcagcaa
gcactggata
agcaaaccgc
agccagctgg
caggatcgtt
agccagattg
gatgttgata
ggtatggatc
gcactgctgg
gaacgtaaag
ctgctgacct
aaccagaata
atttttcaga
acctacaaaa
ctgtatagcg
tggaatgata

gccggtggtg

tgccgaaaga
attgtgttta
ttcaggcact
atccgggtca
ttcgtgatga
atagcctgcg
ccaaacaaat
atcaggcaag
atctgcgcta
catcaccgga
ttaatatggg
tttatggtaa
ttaacagcca
attatgttgc
aaaccggtca
cagttcgtca

atgaacaggg

ttattgttca
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aggtctggca
tgatacccag
gaatggtaca
gctgtgggcea
actggatggt
ttgtctgcecg
cgaaattgag
ctatcatggt
ttatatcggt
atttagcaat
tctgaaaggt
tagtattgca
gggttatacc
cattgccctg
ttatgatgca
tgttgttggt
tctggatgaa

ggccgttcag

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1701



Met

Ser

Leu

Ser

Asp

65

Thr

Ala

Gly

Ala

Lys

145

Glu

Ile

Lys

Phe

Thr

Leu

50

Tyr

Ser

Ser

Asn

Asn

130

Arg

Phe

Thr

Thr

Thr

Ile

35

Thr

Ile

Gly

Glu

Lys

115

Ser

Met

Gly

Gly

Leu

Gly

20

Asn

Asn

Asn

Phe

Leu

100

Leu

His

Glu

Ser

Ser
180

Ser

Asn

Asp

Asn

Asn

Gly

85

Gln

Pro

Met

Ile

Ile

165

Leu

Gln

Ser

Val

Thr

Ala

70

Gly

Thr

Leu

Arg

Phe

150

Gly

Ile

Ala

Ser

Ala

Asp

55

Val

Met

Asn

Ala

Gly

135

Leu

Ala

Gly

Gln

Ala

Arg

40

Ile

Glu

Ala

Leu

Asp

120

Ala

Asn

Ser

Leu

CX7-131W02_ST25

Ser Lys Thr Ser Ser

Asn

25

Val

Leu

Ser

Asn

Val

105

Val

Ser

Ala

Gly

Asp
185

10

Val

Ala

Gln

Gly

Val

90

Trp

Arg

Gly

Gly

Asp

170

Pro

Ile

Arg

Gly

Glu

75

Ala

Phe

Ala

Ile

Val

155

Leu

Ser

Ile

Asn

Ile

60

Pro

Ile

Leu

Ala

Arg

140

Thr

Val

Phe

Page 19

Gly

Gly

45

Gln

Ile

Ser

Lys

Met

125

Leu

Pro

Pro

Lys

Gln

Asn

30

Thr

Ala

Tyr

Arg

Thr

110

Leu

Glu

Tyr

Leu

Val
190

Gln

15

Gln

Leu

Ser

Gly

Glu

95

Gly

Leu

Leu

Val

Ser

175

Asp

Phe

Lys

Val

Cys

Val

80

Gln

Ala

Arg

Ile

Tyr

160

Tyr

Phe



Asn

Ser

Thr

225

Ile

Leu

Pro

Ala

Arg

305

Gln

Ile

Asp

Gly

Gly

Pro

210

Ser

Leu

Asn

His

Asn

290

Asp

Tyr

Glu

Asn

Met
370

Lys

195

Leu

Val

Thr

Gly

Pro

275

Ser

Gly

Leu

Ile

Gln

355

Gly

Glu

Thr

Met

Ala

Thr

260

Gly

Gln

Glu

Gly

Glu

340

Ala

Met

Met

Leu

Thr

Ile

245

Asn

Gln

Leu

Leu

Pro

325

Ile

Ser

Asp

Asp

Leu

Gly

230

Ala

Gln

Leu

Val

Ile

310

Ile

Asn

Tyr

His

Ala

Pro

215

Ile

Met

Ser

Trp

Arg

295

Gln

Val

Ser

His

Leu
375

Pro

200

Lys

Ala

Gly

Phe

Ala

280

Asp

Asp

Asp

Val

Gly

360

Arg

CX7-131W02_ST25

Thr Ala Leu Arg Gln

Glu

Ala

Val

His

265

Ala

Glu

Arg

Gly

Thr

345

Gly

Tyr

Gly

Asn

His

250

Pro

Asp

Leu

Tyr

Ile

330

Asp

Asn

Tyr

Leu

Cys

235

Ala

Phe

Gln

Asp

Ser

315

Ser

Asn

Phe

Ile

Ala

220

Val

Leu

Ile

Met

Gly

300

Leu

Gln

Pro

Leu

Gly
380
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205

Met

Tyr

Asp

His

Ile

285

Lys

Arg

Ile

Leu

Gly

365

Leu

Leu

Met

Asp

Ile

Asn

270

Ser

His

Cys

Ala

Ile

350

Gln

Leu

Asn

Asn

Thr

Gln

255

Ser

Leu

Asp

Leu

Lys

335

Asp

Tyr

Ala

Leu

Gly

Gln

240

Ala

Lys

Leu

Tyr

Pro

320

Gln

Val

Val

Lys



His

385

Gly

Gly

Thr

Gln

Ala

465

Met

His

Ser

Tyr

Ile

545

Asp

Leu

Leu

Leu

Phe

Phe

450

Arg

Phe

Tyr

Ala

Ile

530

Ser

Ile

Asp

Pro

Lys

Tyr

435

Asn

Arg

Gly

Asp

Val

515

Trp

Ala

Leu

Val

Pro

Gly

420

Gly

Gln

Ser

Val

Ala

500

Arg

Asn

Asp

Pro

Gln

Ser

405

Leu

Asn

Asn

Val

Gln

485

Arg

His

Asp

Ile

Cys
565

Ile

390

Leu

Gln

Ser

Ile

Asp

470

Ala

Ala

Val

Asn

Ala

550

Leu

Ala

Leu

Ile

Ile

Asn

455

Ile

Val

Cys

Val

Glu

535

Ala

His

Leu

Gly

Cys

Ala

440

Ser

Phe

Asp

Leu

Gly

520

Gln

Gly

CX7-131W02_ST25

Leu

Asn

Gly

425

Asp

Gln

Gln

Leu

Ser

505

Gln

Gly

Gly

Ala

Arg

410

Asn

Arg

Gly

Asn

Arg

490

Pro

Lys

Leu

Val

Ser Pro Glu

395

Glu

Ser

Phe

Tyr

Tyr

475

Thr

Ala

Pro

Asp

Ile
555

Arg

Ile

Pro

Thr

460

Val

Tyr

Thr

Thr

Glu

540

Val

Page 21

Lys

Met

Thr

445

Ser

Ala

Lys

Glu

Ser

525

His

Gln

Phe

Val

Pro

430

His

Ala

Ile

Lys

Arg

510

Asp

Ile

Ala

Ser

Asn

415

Leu

Ala

Thr

Ala

Thr

495

Leu

Arg

Ala

Val

Asn

400

Met

Leu

Glu

Leu

Leu

480

Gly

Tyr

Pro

Arg

Gln
560



<210> 9

<211> 1701
<212> DNA
<213>

<220>
<223>

<400> 9
atgaaaaccc

aatagcagcg
gttgcccgta
caggccagct
accagcggtt
cagaccaatc
gttcgtgcag
ctggaactga
gaatttggta
ctgattggcc
accgcactgc
atgatgaatg
attctgaccg
aatcagagct
gcagatcaga
aaacatgatt
cagtatctgg
attaacagcg

ggtaattttc

tgagtcaggc
caaatgtgat
atggcaccct
gtgattatat
ttggtggtat
tggtttggtt
caatgctgct
ttaaacgcat
gcattggtgc
tggacccgag
gtcagctgaa
gcaccagcgt
caattgcaat
ttcatccgtt
tgattagcct
atcgtgatgg
gtccgattgt
ttaccgataa

tgggtcagta

Artificial Sequence

Synthetic polynucleotide

acagagcaaa
tattggtaat
ggttagcctg
caataatgca
ggcaaatgtt
tctgaaaacc
gcgtgcaaat
ggaaatcttt
cagcggtgat
ctttaaagtt
tctgagtccg
tatgaccggt
gggtgttcat
tatccataac
gctggeeggt
tgaactgatc
tgatggtatt
cccgctgatt

tgttggtatg

CX7-131W02_ST25

accagcagcc
cagaaactga
accaataata
gttgaaagcg
gtaattagcc
ggtgcaggta
agccacatgc
ctgaatgccg
ctggttccgc
gattttaatg
ctgaccctgc
attgcagcaa
gcactggata
agcaaaccgc
agccagctgg
caggatcgtt
agccagattg
gatgttgata

ggtatggatc

agcagtttag
ccatcaatga
ccgatattct
gtgaaccgat
gtgaacaggc
ataaactgcc
gtggtgcaag
gtgttacccc
tgagctatat
gcaaagaaat
tgccgaaaga
attgtgttta
ttcaggcact
atccgggtca
ttcgtgatga
atagcctgcg
ccaaacaaat
atcaggcaag

atctgcgcta

Page 22

ctttaccggc
tgttgtacgt
gcagggtatt
ttatggtgtt
aagcgaactg
gctggcagat
cggtattcgt
gtatgtttat
taccggtagc
ggacgcaccg
aggtctggca
tgatacccag
gaatggtaca
gctgtgggcea
actggatggt
ttgtctgcecg
cgaaattgag
ctatcatggt

ttatatcggt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



ctgctggcaa
ggtctgcctc
ctgcagattt
gatcgttttc
agcgcaaccc
atgtttggtg
cgtgcctgtc
cagaaaccga
catattgcac
gacattctgc
<210>
<211>

<212>
<213>

10
567
PRT

<220>
<223>
<400> 10
Met Lys Thr
1

Ser Phe Thr

Ile
35

Leu Thr

Ser Leu Thr

50

Asp Tyr Ile

aacatctgga
cgagtctggt
gcggtaatag
cgacccatgc
tggcacgtcg
ttcaggcagt
tgtcaccggc
gctcagatcg
gtattagtgc

cgtgtctgca

Leu
5

Gly Asn Ser

20

Asn

Asn

Asn

Ser Gln

Asp Val

Asn Thr

Asn Ala

tgttcagatt
gggtaatcgt
cattatgccg
cgaacagttt
tagcgttgat
tgatctgcgt
aaccgaacgt
tccgtatatt
agatattgca

t

Artificial Sequence

Synthetic polypeptide

Ala

Ser

Val
40

Asp
55

Val

Gln Ser

Ala Asn

25

Arg Val

Ile Leu

Glu Ser

CX7-131W02_ST25

gcactgctgg
gaacgtaaag
ctgctgacct
aaccagaata
atttttcaga
acctacaaaa
ctgtatagcg
tggaatgata

gccggtggtg

Lys Thr

10

Val Ile

Ala Arg

Gln Gly

Gly Glu

catcaccgga atttagcaat
ttaatatggg tctgaaaggt
tttatggtaa tagtattgca
ttaacagcca gggttatacc
attatgttgc cattgccctg
aaaccggtca ttatgatgca
cagttcgtca tgttgttggt
atgaacaggg tctggatgaa

ttattgttca ggccgttcag

Gln Gln

15

Ser Ser Phe

Ile Asn Gln

30

Gly Lys

Asn Gly Thr Leu Val

45

Ile
60

Gln Ala Ser Cys

Pro Ile Tyr Val

Page 23

1200

1260

1320

1380

1440

1500

1560

1620

1680

1701



65

Thr

Ala

Gly

Ala

Lys

145

Glu

Ile

Asn

Ser

Thr

225

Ile

Leu

Ser

Ser

Asn

Asn

130

Arg

Phe

Thr

Gly

Pro

210

Ser

Leu

Asn

Gly

Glu

Lys

115

Ser

Met

Gly

Gly

Lys

195

Leu

Val

Thr

Gly

Phe

Leu

100

Leu

His

Glu

Ser

Ser

180

Glu

Thr

Met

Ala

Thr

Gly

85

Gln

Pro

Met

Ile

Ile

165

Leu

Met

Leu

Thr

Ile

245

Asn

70

Gly

Thr

Leu

Arg

Phe

150

Gly

Ile

Asp

Leu

Gly

230

Ala

Gln

Met

Asn

Ala

Gly

135

Leu

Ala

Gly

Ala

Pro

215

Ile

Met

Ser

Ala

Leu

Asp

120

Ala

Asn

Ser

Leu

Pro

200

Lys

Ala

Gly

Phe

CX7-131W02_ST25

Asn

Val

105

Val

Ser

Ala

Gly

Asp

185

Thr

Glu

Ala

Val

His

Val

90

Trp

Arg

Gly

Gly

Asp

170

Pro

Ala

Gly

Asn

His

250

Pro

75

Val Ile

Phe Leu

Ala Ala

Ile Arg
140

Val Thr
155

Leu Val

Ser Phe

Leu Arg

Leu Ala

220

Cys Val
235

Ala Leu

Phe Ile

Page 24

Ser

Lys

Met

125

Leu

Pro

Pro

Lys

Gln

205

Met

Tyr

Asp

His

Arg

Thr

110

Leu

Glu

Tyr

Leu

Val

190

Leu

Met

Asp

Ile

Asn

Glu

95

Gly

Leu

Leu

Val

Ser

175

Asp

Asn

Asn

Thr

Gln

255

Ser

80

Gln

Ala

Arg

Ile

Tyr

160

Tyr

Phe

Leu

Gly

Gln

240

Ala

Lys



Pro

Ala

Arg

305

Gln

Ile

Asp

Gly

His

385

Gly

Gly

Thr

Gln

His

Gly

290

Asp

Tyr

Glu

Asn

Met

370

Leu

Leu

Leu

Phe

Phe

Pro

275

Ser

Gly

Leu

Ile

Gln

355

Gly

Asp

Pro

Lys

Tyr

435

Asn

260

Gly

Gln

Glu

Gly

Glu

340

Ala

Met

Val

Pro

Gly

420

Gly

Gln

Gln

Leu

Leu

Pro

325

Ile

Ser

Asp

Gln

Ser

405

Leu

Asn

Asn

Leu

Val

Ile

310

Ile

Asn

Tyr

His

Ile

390

Leu

Gln

Ser

Ile

Trp

Arg

295

Gln

Val

Ser

His

Leu

375

Ala

Val

Ile

Ile

Asn

Ala

280

Asp

Asp

Asp

Val

Gly

360

Arg

Leu

Gly

Cys

Ala

440

Ser

CX7-131W02_ST25

265

Ala

Glu

Arg

Gly

Thr

345

Gly

Tyr

Leu

Asn

Gly

425

Asp

Gln

Asp

Leu

Tyr

Ile

330

Asp

Asn

Tyr

Ala

Arg

410

Asn

Arg

Gln

Asp

Ser

315

Ser

Asn

Phe

Ile

Ser

395

Glu

Ser

Phe

Met

Gly

300

Leu

Gln

Pro

Leu

Gly

380

Pro

Arg

Ile

Pro

Gly Tyr Thr

Page 25

Ile
285

Lys

Arg

Ile

Leu

Gly

365

Leu

Glu

Lys

Met

Thr

445

Ser

270

Ser

His

Cys

Ala

Ile

350

Gln

Leu

Phe

Val

Pro

430

His

Ala

Leu

Asp

Leu

Lys

335

Asp

Tyr

Ala

Ser

Asn

415

Leu

Ala

Thr

Leu

Tyr

Pro

320

Gln

Val

Val

Lys

Asn

400

Met

Leu

Glu

Leu



Ala

465

Met

His

Ser

Tyr

Ile

545

Asp

450

Arg

Phe

Tyr

Ala

Ile

530

Ser

Ile

<210>
<211>
<212>
<213>

<220>
<223>

<400>

atgaaaaccc tgagtcaggc acagagcaaa accagcagcc agcagtttag ctttaccggc
aatagcagcg caaatgtgat tattggtaat cagaaactga ccatcaatga tgttgtacgt
gttgcccgta atggcaccct ggttagcctg accaataata aagatattct gcagcgtatt

caggccagct gtgattatat caataatgca gttgaaaaag gtgaaccgat ttatggtgtt

Arg

Gly

Asp

Val
515

Trp

Ala

Leu

11
1701
DNA

Ser

Val

Ala

500

Arg

Asn

Asp

Pro

Val

Gln

485

Arg

His

Asp

Ile

Cys
565

Asp

470

Ala

Ala

Val

Asn

Ala

550

Leu

455

Ile

Val

Cys

Val

Glu

535

Ala

His

Artificial Sequence

Phe

Asp

Leu

Gly

520

Gln

Gly

Synthetic polynucleotide

11

CX7-131W02_ST25

Gln

Leu

Ser

505

Gln

Gly

Gly

Asn

Arg

490

Pro

Lys

Leu

Val

Tyr

475

Thr

Ala

Pro

Asp

Ile
555

460

Val

Tyr

Thr

Ser

Glu

540

Val

Page 26

Ala

Lys

Glu

Ser

525

His

Gln

Ile

Lys

Arg

510

Asp

Ile

Ala

Ala

Thr

495

Leu

Arg

Ala

Val

Leu

480

Gly

Tyr

Pro

Arg

Gln
560

60

120

180

240



accagcggtt
cagaccaatc
gttcgtgcag
ctggaactga
gaatttggta
ctgattggcc
accgcactgc
atgatgaatg
attctgaccg
aatcagagct
gcagatcaga
aaacatgatt
cagtatctgg
attaacagcg
ggtaattttc
ctgctggcaa
ggtctgcctc
ctgcagattt
gatcgttttc
agcgcaaccc
atgtttggtg
cgtgcccagc
aaaaaaccga

catattgcac

ttggtggtat
tggtttggtt
caatgctgct
ttaaacgcat
gcattggtgc
tggacccgag
gtcagctgaa
gcaccagcgt
caattgcaat
ttcatccgtt
tgattagcct
atatggatgg
gtccgattgt
ttaccgataa
tgggtcagta
aacatctgga
cgagtctggt
gcggtaatag
cgacccatgc
tggcacgtcg
ttcaggcagt
tgtcaccggc
gctcagatcg

gtattagtgc

ggcaaatgtt
tctgaaaacc
gcgtgcaaat
ggaaatcttt
cagcggtgat
ctttaaagtt
tctgagtccg
tatgaccggt
gggtgttcat
tatccataac
gctggeeggt
tgaactgatc
tgatggtatt
cccgctgatt
tgttggtatg
tgttcagatt
gggtaatcgt
cattatgccg
cgaacagttt
tagcgttgat
tgatctgcgt
aaccgaacgt
tccgtatatt

agatattgca

CX7-131W02_ST25

gtaattagcc
ggtgcaggta
agccacatgc
ctgaatgccg
ctggttccgc
gattttaatg
ctgaccctgc
attgcagcaa
gcactggata
agcaaaccgc
agccagctgg
caggatcgtt
agccagattg
gatgttgata
ggtatggatc
gcactgctgg
gaacgtaaag
ctgctgacct
aaccagaata
atttttcaga
acctacaaaa
ctgtatagcg
tggaatgata

gccggtggtg

gtgaacaggc
ataaactgcc
gtggtgcaag
gtgttacccc
tgagctatat
gcaaagaaat
tgccgaaaga
attgtgttta
ttcaggcact
atccgggtca
ttcgtgatga
atagcctgcg
ccaaacaaat
atcaggcaag
atctgcgcta
catcaccgga
ttaatatggg
tttatggtaa
ttaacagcca
attatgttgc
aaaccggtca
cagttcgtca

atgaacaggg

ttattgttca

Page 27

aagcgaactg
gctggcagat
cggtattcgt
gtatgtttat
taccggtagc
ggacgcaccg
aggtctggca
tgatacccag
gaatggtaca
gctgtgggcea
actggatggt
ttgtctgcecg
cgaaattgag
ctatcatggt
ttatatcggt
atttagcaat
tctgaaaggt
tagtattgca
gggttatacc
cattgccctg
ttatgatgca
tgttgttggt
tctggatgaa

ggccgttcag

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



CX7-131W02_ST25
gacattctgc cgccgectgeca t 1701

<210> 12

<211> 567

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic polypeptide

<400> 12
Met Lys Thr Leu Ser Gln Ala Gln Ser Lys Thr Ser Ser Gln Gln Phe
1 5 10 15

Ser Phe Thr Gly Asn Ser Ser Ala Asn Val Ile Ile Gly Asn Gln Lys
20 25 30

Leu Thr Ile Asn Asp Val Val Arg Val Ala Arg Asn Gly Thr Leu Val
35 40 45

Ser Leu Thr Asn Asn Lys Asp Ile Leu Gln Arg Ile Gln Ala Ser Cys
50 55 60

Asp Tyr Ile Asn Asn Ala Val Glu Lys Gly Glu Pro Ile Tyr Gly Val
65 70 75 80

Thr Ser Gly Phe Gly Gly Met Ala Asn Val Val Ile Ser Arg Glu Gln
85 90 95

Ala Ser Glu Leu Gln Thr Asn Leu Val Trp Phe Leu Lys Thr Gly Ala
100 105 110

Gly Asn Lys Leu Pro Leu Ala Asp Val Arg Ala Ala Met Leu Leu Arg
115 120 125

Ala Asn Ser His Met Arg Gly Ala Ser Gly Ile Arg Leu Glu Leu Ile
130 135 140

Page 28



Lys

145

Glu

Ile

Asn

Ser

Thr

225

Ile

Leu

Pro

Ala

Met

305

Gln

Arg

Phe

Thr

Gly

Pro

210

Ser

Leu

Asn

His

Gly

290

Asp

Tyr

Met

Gly

Gly

Lys

195

Leu

Val

Thr

Gly

Pro

275

Ser

Gly

Leu

Glu

Ser

Ser

180

Glu

Thr

Met

Ala

Thr

260

Gly

Gln

Glu

Gly

Ile

Ile

165

Leu

Met

Leu

Thr

Ile

245

Asn

Gln

Leu

Leu

Pro
325

Phe

150

Ile

Asp

Leu

Gly

230

Ala

Gln

Leu

Val

Ile

310

Ile

Leu

Ala

Gly

Ala

Pro

215

Ile

Met

Ser

Trp

Arg

295

Gln

Val

Asn

Ser

Leu

Pro

200

Lys

Ala

Gly

Phe

Ala

280

Asp

Asp

Asp

CX7-131W02_ST25

Ala

Gly

Asp

185

Thr

Glu

Ala

Val

His

265

Ala

Glu

Arg

Gly

Gly

Asp

170

Pro

Ala

Gly

Asn

His

250

Pro

Asp

Leu

Tyr

Ile
330

Val Thr Pro

155

Leu

Ser

Leu

Leu

Cys

235

Ala

Phe

Gln

Asp

Ser

315

Ser

Val

Phe

Arg

Ala

220

Val

Leu

Ile

Met

Gly

300

Leu

Gln

Page 29

Pro

Lys

Gln

205

Met

Tyr

Asp

His

Ile

285

Lys

Arg

Ile

Tyr

Leu

Val

190

Leu

Met

Asp

Ile

Asn

270

Ser

His

Cys

Ala

Val

Ser

175

Asp

Asn

Asn

Thr

Gln

255

Ser

Leu

Asp

Leu

Lys
335

Tyr

160

Tyr

Phe

Leu

Gly

Gln

240

Ala

Lys

Leu

Tyr

Pro

320

Gln



Ile

Asp

Gly

His

385

Gly

Gly

Thr

Gln

Ala

465

Met

His

Ser

Glu

Asn

Met

370

Leu

Leu

Leu

Phe

Phe

450

Arg

Phe

Tyr

Ala

Ile

Gln

355

Gly

Asp

Pro

Lys

Tyr

435

Asn

Arg

Gly

Asp

Val
515

Glu

340

Ala

Met

Val

Pro

Gly

420

Gly

Gln

Ser

Val

Ala

500

Arg

Ile

Ser

Asp

Gln

Ser

405

Leu

Asn

Asn

Val

Gln

485

Arg

His

Asn

Tyr

His

Ile

390

Leu

Gln

Ser

Ile

Asp

470

Ala

Ala

Val

Ser

His

Leu

375

Ala

Val

Ile

Ile

Asn

455

Ile

Val

Gln

Val

Val

Gly

360

Arg

Leu

Gly

Cys

Ala

440

Ser

Phe

Asp

Leu

Gly
520

CX7-131W02_ST25

Thr Asp Asn Pro Leu

345

Gly

Tyr

Leu

Asn

Gly

425

Asp

Gln

Gln

Leu

Ser

505

Lys

Asn

Tyr

Ala

Arg

410

Asn

Arg

Gly

Asn

Arg

490

Pro

Lys

Phe

Ile

Ser

395

Glu

Ser

Phe

Tyr

Tyr

475

Thr

Ala

Pro

Leu

Gly

380

Pro

Arg

Ile

Pro

Thr

460

Val

Tyr

Thr

Ser

Page 30

Gly

365

Leu

Glu

Lys

Met

Thr

445

Ser

Ala

Lys

Glu

Ser
525

Ile

350

Gln

Leu

Phe

Val

Pro

430

His

Ala

Ile

Lys

Arg

510

Asp

Asp

Tyr

Ala

Ser

Asn

415

Leu

Ala

Thr

Ala

Thr

495

Leu

Arg

Val

Val

Lys

Asn

400

Met

Leu

Glu

Leu

Leu

480

Gly

Tyr

Pro



CX7-131W02_ST25

Tyr Ile Trp Asn Asp Asn Glu Gln Gly Leu Asp Glu His Ile Ala Arg

530

535

540

Ile Ser Ala Asp Ile Ala Ala Gly Gly Val Ile Val Gln Ala Val Gln
550

545

Asp Ile Leu Pro Pro Leu His

<210> 13
<211>
<212>
<213>

DNA
<220>
<223>

<400> 13
atgaaaaccc

aatagcagcg
gttgcccgta
caggccagct
accagcggtt
cagaccaatc
gttcgtgcag
ctggaactga
gaatttggta
ctgattggcc
accgcactgc
atgatgaatg

attctgaccg

1701

565

tgagtcaggc
caaatgtgat
atggcaccct
gtgattatat
ttggtggtat
tggtttggtt
caatgctgct
ttaaacgcat
gcattggtgc
tggacccgag
gtcagctgaa
gcaccagcgt

caattgcaat

Artificial Sequence

Synthetic polynucleotide

acagagcaaa
tattggtaat
ggttagcctg
caataatgca
ggcaaatgtt
tctgaaaacc
gcgtgcaaat
ggaaatcttt
cagcggtgat
ctttaaagtt
tctgagtccg
tatgaccggt

gggtgttcat

555

accagcagcc
cagaaactga
accaataata
gttgaaagcg
gtaattagcc
ggtgcaggta
agccacatgc
ctgaatgccg
ctggttccgc
gattttaatg
ctgaccctgc
attgcagcaa

gcactggata

agcagtttag
ccatcaatga
aagatattct
gtgaaccgat
gtgaacaggc
ataaactgcc
gtggtgcaag
gtgttacccc
tgagctatat
gcaaagaaat
tgccgaaaga
attgtgttta

ttcaggcact

Page 31

560

ctttaccggc
tgttgtacgt
gcagcgtatt
ttatggtgtt
aagcgaactg
gctggcagat
cggtattcgt
gtatgtttat
taccggtagc
ggacgcaccg
aggtctggca
tgatacccag

gaatggtaca

60

120

180

240

300

360

420

480

540

600

660

720

780



aatcagagct
gcagatcaga
aaacatgatt
cagtatctgg
attaacagcg
ggtaattttc
ctgctggcaa
ggtctgcctc
ctgcagattt
gatcgttttc
agcgcaaccc
atgtttggtg
cgtgcccagc
aaaaaaccga
catattgcac
gacattctgc
<210>
<211>

<212>
<213>

14
567
PRT

<220>

<223>

<400> 14

ttcatccgtt
tgattagcct
atatggatgg
gtccgattgt
ttaccgataa
tgggtcagta
aacatctgga
cgagtctggt
gcggtaatag
cgacccatgc
tggcacgtcg
ttcaggcagt
tgtcaccggc
gctcagatcg
gtattagtgc

cgaacctgca

tatccataac
gctggeeggt
tgaactgatc
tgatggtatt
cccgctgatt
tgttggtatg
tgttcagatt
gggtaatcgt
cattatgccg
cgaacagttt
tagcgttgat
tgatctgcgt
aaccgaacgt
tccgtatatt
agatattgca

t

Artificial Sequence

Synthetic polypeptide

CX7-131W02_ST25

agcaaaccgc
agccagctgg
caggatcgtt
agccagattg
gatgttgata
ggtatggatc
gcactgctgg
gaacgtaaag
ctgctgacct
aaccagaata
atttttcaga
acctacaaaa
ctgtatagcg
tggaatgata

gccggtggtg

atccgggtca
ttcgtgatga
atagcctgcg
ccaaacaaat
atcaggcaag
atctgcgcta
catcaccgga
ttaatatggg
tttatggtaa
ttaacagcca
attatgttgc
aaaccggtca
cagttcgtca

atgaacaggg

ttattgttca

gctgtgggcea
actggatggt
ttgtctgcecg
cgaaattgag
ctatcatggt
ttatatcggt
atttagcaat
tctgaaaggt
tagtattgca
gggttatacc
cattgccctg
ttatgatgca
tgttgttggt
tctggatgaa

ggccgttcag

Met Lys Thr Leu Ser Gln Ala Gln Ser Lys Thr Ser Ser Gln Gln Phe

1

5

10

15

Ser Phe Thr Gly Asn Ser Ser Ala Asn Val Ile Ile Gly Asn Gln Lys

Page 32

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1701



Leu

Ser

Asp

65

Thr

Ala

Gly

Ala

Lys

145

Glu

Ile

Asn

Ser

Thr

Leu

50

Tyr

Ser

Ser

Asn

Asn

130

Arg

Phe

Thr

Gly

Pro

Ile

35

Thr

Ile

Gly

Glu

Lys

115

Ser

Met

Gly

Gly

Lys

195

Leu

20

Asn

Asn

Asn

Phe

Leu

100

Leu

His

Glu

Ser

Ser

180

Glu

Thr

Asp

Asn

Asn

Gly

85

Gln

Pro

Met

Ile

Ile

165

Leu

Met

Leu

Val

Lys

Ala

70

Gly

Thr

Leu

Arg

Phe

150

Gly

Ile

Asp

Leu

Val

Asp

55

Val

Met

Asn

Ala

Gly

135

Leu

Ala

Gly

Ala

Pro

Arg

40

Ile

Glu

Ala

Leu

Asp

120

Ala

Asn

Ser

Leu

Pro

200

Lys

CX7-131W02_ST25

25

Val

Leu

Ser

Asn

Val

105

Val

Ser

Ala

Gly

Asp

185

Thr

Glu

Ala

Gln

Gly

Val

90

Trp

Arg

Gly

Gly

Asp

170

Pro

Ala

Arg

Arg

Glu

75

Val

Phe

Ala

Ile

Val

155

Leu

Ser

Leu

Asn

Ile

60

Pro

Ile

Leu

Ala

Arg

140

Thr

Val

Phe

Arg

Gly Leu Ala

Page 33

Gly

45

Gln

Ile

Ser

Lys

Met

125

Leu

Pro

Pro

Lys

Gln

205

Met

30

Thr

Ala

Tyr

Arg

Thr

110

Leu

Glu

Tyr

Leu

Val

190

Leu

Met

Leu

Ser

Gly

Glu

95

Gly

Leu

Leu

Val

Ser

175

Asp

Asn

Asn

Val

Cys

Val

80

Gln

Ala

Arg

Ile

Tyr

160

Tyr

Phe

Leu

Gly



Thr

225

Ile

Leu

Pro

Ala

Met

305

Gln

Ile

Asp

Gly

His

385

Gly

210

Ser

Leu

Asn

His

Gly

290

Asp

Tyr

Glu

Asn

Met

370

Leu

Leu

Val

Thr

Gly

Pro

275

Ser

Gly

Leu

Ile

Gln

355

Gly

Asp

Pro

Met

Ala

Thr

260

Gly

Gln

Glu

Gly

Glu

340

Ala

Met

Val

Pro

Thr

Ile

245

Asn

Gln

Leu

Leu

Pro

325

Ile

Ser

Asp

Gln

Ser

Gly

230

Ala

Gln

Leu

Val

Ile

310

Ile

Asn

Tyr

His

Ile

390

Leu

215

Ile

Met

Ser

Trp

Arg

295

Gln

Val

Ser

His

Leu

375

Ala

Val

Ala

Gly

Phe

Ala

280

Asp

Asp

Asp

Val

Gly

360

Arg

Leu

Gly

CX7-131W02_ST25

Ala

Val

His

265

Ala

Glu

Arg

Gly

Thr

345

Gly

Tyr

Leu

Asn

Asn

His

250

Pro

Asp

Leu

Tyr

Ile

330

Asp

Asn

Tyr

Ala

Cys

235

Ala

Phe

Gln

Asp

Ser

315

Ser

Asn

Phe

Ile

Ser
395

220

Val

Leu

Ile

Met

Gly

300

Leu

Gln

Pro

Leu

Gly

380

Pro

Arg Glu Arg

Page 34

Tyr

Asp

His

Ile

285

Lys

Arg

Ile

Leu

Gly

365

Leu

Glu

Lys

Asp

Ile

Asn

270

Ser

His

Cys

Ala

Ile

350

Gln

Leu

Phe

Val

Thr

Gln

255

Ser

Leu

Asp

Leu

Lys

335

Asp

Tyr

Ala

Ser

Asn

Gln

240

Ala

Lys

Leu

Tyr

Pro

320

Gln

Val

Val

Lys

Asn

400

Met



Gly

Thr

Gln

Ala

465

Met

His

Ser

Tyr

Ile

545

Asp

Leu

Phe

Phe

450

Arg

Phe

Tyr

Ala

Ile

530

Ser

Ile

<210>
<211>
<212>
<213>

Lys

Tyr

435

Asn

Arg

Gly

Asp

Val

515

Trp

Ala

Leu

15
1701
DNA

Gly

420

Gly

Gln

Ser

Val

Ala

500

Arg

Asn

Asp

Pro

405

Leu

Asn

Asn

Val

Gln

485

Arg

His

Asp

Ile

Asn
565

Gln

Ser

Ile

Asp

470

Ala

Ala

Val

Asn

Ala

550

Leu

Ile

Ile

Asn

455

Ile

Val

Gln

Val

Glu

535

Ala

His

Artificial Sequence

Cys

Ala

440

Ser

Phe

Asp

Leu

Gly

520

Gln

Gly

CX7-131W02_ST25

Gly

425

Asp

Gln

Gln

Leu

Ser

505

Lys

Gly

Gly

410

Asn

Arg

Gly

Asn

Arg

490

Pro

Lys

Leu

Val

Ser

Phe

Tyr

Tyr

475

Thr

Ala

Pro

Asp

Ile
555

Ile

Pro

Thr

460

Val

Tyr

Thr

Ser

Glu

540

Val

Page 35

Met

Thr

445

Ser

Ala

Lys

Glu

Ser

525

His

Gln

Pro

430

His

Ala

Ile

Lys

Arg

510

Asp

Ile

Ala

415

Leu

Ala

Thr

Ala

Thr

495

Leu

Arg

Ala

Val

Leu

Glu

Leu

Leu

480

Gly

Tyr

Pro

Arg

Gln
560



<220>
<223>

<400> 15
atgaaaaccc

aatagcagcg
gttgcccgta
caggccagct
accagcggtt
cagaccaatc
gttcgtgcag
ctggaactga
gaatttggta
ctgattggcc
accgcactgc
atgatgaatg
attctgaccg
aatcagagct
gcagatcaga
aaacatgatt
cagtatctgg
attaacagcg
ggtaattttc
ggcctggcaa
ggtctgcctc

ctgcagattt

tgagtcaggc
caaatgtgat
atggcaccct
gtgattatat
ttggtggtat
tggtttggtt
caatgctgct
ttaaacgcgc
gcattggtgc
tggacccgag
gtcagctgaa
gcaccagcgt
caattgcaat
ttcatccgtt
tgattagcct
atcgtgatgg
gtccgattgt
ttaccgataa
tgggtcagta
aacatctgga
cgagtctggt

gcggtaatag

Synthetic polynucleotide

acagagcaaa
tattggtaat
ggttagcctg
caataatgca
ggcaaatgtt
tctgaaaacc
gcgtgcaaat
ggaaatcttt
cagcggtgat
ctttaaagtt
tctgagtccg
tatgaccggt
gggtgttcat
tatccataac
gctggeeggt
tgaactgatc
tgatggtatt
cccgctgatt
tgttggtatg
tgttcagatt
gggtaatcgt

cattatgccg

CX7-131W02_ST25

accagcagcc
cagaaactga
accaataata
gttgaaagcg
gtaattagcc
ggtgcaggta
agccacatgc
ctgaatgccg
ctggttccgc
gattttaatg
ctgaccctgc
attgcagcaa
gcactggata
agcaaaccgc
agccagctgg
caggatcgtt
agccagattg
gatgttgata
ggtatggatc
gcactgctgg
gaacgtaaag

ctgctgacct

agcagtttag
ccatcaatga
ccgatattct
gtgaaccgat
gtgaacaggc
ataaactgcc
atggtgcaag
gtgttacccc
tgagctatat
gcaaagaaat
tgccgaaaga
attgtgttta
ttcaggcact
atccgggtca
ttcgtgatga
atagcctgcg
ccaaacaaat
atcaggcaag
atctgcgcta
catcaccgga
ttaatatggg

tttatggtaa

Page 36

ctttaccggc
tgttgcgegt
gcagggtatt
ttatggtgtt
aagcgaactg
gctggcagat
cggtattcgt
gtatgtttat
taccggtagc
ggacgcaccg
aggtctggca
tgatacccag
gaatggtaca
gctgtgggcea
actggatggt
ttgtctgcecg
cgaaattgag
ctatcatggt
ttatatcggt
atttagcaat
tctgaaaggt

tagtattgca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



gatcgttttc
agcgcaaccc
atgtttggtg
cgtgcccagc
cagaaaccga
catattgcac
gacattctgc
<210>
<211>

<212>
<213>

16
567
PRT

<220>
<223>
<400> 16

Met Lys Thr
1

Ser Phe Thr

Thr Ile

35

Leu

Leu Thr

50

Ser

Asp Ile

65

Tyr

Thr Ser Gly

cgacccatgc
tggcacgtcg
ttcaggcagt
tgtcaccggc
gctcagatcg
gtattagtgc

cgaacctgca

Leu Ser

Gly Asn

20

Asn Asp

Asn Asn

Asn Asn

Phe Gly

85

Gln

Ser

Val

Thr

Ala

70

Gly

cgaacagttt
tagcgttgat
tgatctgcgt
aaccgaacgt
tccgtatatt
agatattgca

t

Artificial Sequence

Synthetic polypeptide

Ala Gln

Ser Ala

Ala Arg

40

Asp Ile

55

Val Glu

Met Ala

CX7-131W02_ST25

aaccagaata
attggccaga
acctacaaaa
ctgtatagcg
tggaatgata

gccggtggtg

Ser Lys Thr

10

Asn Val Ile

25

Val Ala Arg

Leu Gln Gly

Glu
75

Ser Gly

Val
90

Asn Val

ttaacagcca gggttatacc
attatgttgc cattgccctg
aaaccggtca ttatgatgca
cagttcgtca tgttgttggt
atgaacaggg tctggatgaa

ttattgttca ggccgttcag

Gln Gln

15

Ser Ser Phe

Ile Asn Gln

30

Gly Lys

Asn Gly Thr Leu Val

45

Ile
60

Gln Ala Ser Cys

Ile Val

80

Pro Tyr

Ile Glu

95

Ser Arg Gln

Page 37

1380

1440

1500

1560

1620

1680

1701



Ala

Gly

Ala

Lys

145

Glu

Ile

Asn

Ser

Thr

225

Ile

Leu

Pro

Ser

Asn

Asn

130

Arg

Phe

Thr

Gly

Pro

210

Ser

Leu

Asn

His

Glu

Lys

115

Ser

Ala

Gly

Gly

Lys

195

Leu

Val

Thr

Gly

Pro
275

Leu

100

Leu

His

Glu

Ser

Ser

180

Glu

Thr

Met

Ala

Thr

260

Gly

Gln

Pro

Met

Ile

Ile

165

Leu

Met

Leu

Thr

Ile

245

Asn

Gln

Thr

Leu

His

Phe

150

Ile

Asp

Leu

Gly

230

Ala

Gln

Leu

Asn

Ala

Gly

135

Leu

Ala

Gly

Ala

Pro

215

Ile

Met

Ser

Trp

Leu

Asp

120

Ala

Asn

Ser

Leu

Pro

200

Lys

Ala

Gly

Phe

Ala
280

CX7-131W02_ST25

Val Trp Phe Leu Lys

105

Val

Ser

Ala

Gly

Asp

185

Thr

Glu

Ala

Val

His

265

Ala

Arg

Gly

Gly

Asp

170

Pro

Ala

Gly

Asn

His

250

Pro

Asp

Ala

Ile

Val

155

Leu

Ser

Leu

Leu

Cys

235

Ala

Phe

Gln

Ala

Arg

140

Thr

Val

Phe

Arg

Ala

220

Val

Leu

Ile

Met

Page 38

Met

125

Leu

Pro

Pro

Lys

Gln

205

Met

Tyr

Asp

His

Ile
285

Thr
110

Leu

Glu

Tyr

Leu

Val

190

Leu

Met

Asp

Ile

Asn

270

Ser

Gly

Leu

Leu

Val

Ser

175

Asp

Asn

Asn

Thr

Gln

255

Ser

Leu

Ala

Arg

Ile

Tyr

160

Tyr

Phe

Leu

Gly

Gln

240

Ala

Lys

Leu



Ala

Arg

305

Gln

Ile

Asp

Gly

His

385

Gly

Gly

Thr

Gln

Ala
465

Gly

290

Asp

Tyr

Glu

Asn

Met

370

Leu

Leu

Leu

Phe

Phe

450

Arg

Ser

Gly

Leu

Ile

Gln

355

Gly

Asp

Pro

Lys

Tyr

435

Asn

Arg

Gln

Glu

Gly

Glu

340

Ala

Met

Val

Pro

Gly

420

Gly

Gln

Ser

Leu

Leu

Pro

325

Ile

Ser

Asp

Gln

Ser

405

Leu

Asn

Asn

Val

Val

Ile

310

Ile

Asn

Tyr

His

Ile

390

Leu

Gln

Ser

Ile

Asp
470

Arg

295

Gln

Val

Ser

His

Leu

375

Ala

Val

Ile

Ile

Asn

455

Ile

Asp

Asp

Asp

Val

Gly

360

Arg

Leu

Gly

Cys

Ala

440

Ser

Gly

CX7-131W02_ST25

Glu Leu Asp Gly Lys

Arg

Gly

Thr

345

Gly

Tyr

Leu

Asn

Gly

425

Asp

Gln

Gln

Ile

330

Asp

Asn

Tyr

Ala

Arg

410

Asn

Arg

Gly

Asn

Ser

315

Ser

Asn

Phe

Ile

Ser

395

Glu

Ser

Phe

Tyr

Tyr
475

300

Leu

Gln

Pro

Leu

Gly

380

Pro

Arg

Ile

Pro

Thr

460

Val

Page 39

Arg

Ile

Leu

Gly

365

Gly

Glu

Lys

Met

Thr

445

Ser

Ala

His

Cys

Ala

Ile

350

Gln

Leu

Phe

Val

Pro

430

His

Ala

Ile

Asp

Leu

Lys

335

Asp

Tyr

Ala

Ser

Asn

415

Leu

Ala

Thr

Ala

Tyr

Pro

320

Gln

Val

Val

Lys

Asn

400

Met

Leu

Glu

Leu

Leu
480



Met Phe Gly

His Tyr Asp

Ala Vval

515

Ser

Ile
530

Tyr Trp

Ile
545

Ser Ala

Asp Ile Leu

<210>
<211>
<212>
<213>

17
1701
DNA

<220>
<223>

<400> 17
atgaaaaccc

aatagcagcg
gttgcccgta
caggccagct
accagcggtt
cagaccaatc

gttcgtgcag

Val Gln

485

Ala
500

Arg
Arg His
Asn

Asp

Asp Ile

Ala

Ala

Val

Asn

Ala

Val Asp

Gln Leu

Val Gly

520

Glu
535

Gln

Ala Gly

550

Asn
565

Pro

tgagtcaggc
caaatgtgat
atggcaccct
gtgattatat
ttggtggtat
tggtttggtt

caatgctgct

Leu

His

Artificial Sequence

Synthetic polynucleotide

acagagcaaa
tattggtaat
ggttagcctg
caataatgca
ggcaaatgtt
tctgaaaacc

gcgtgcaaat

CX7-131W02_ST25

Leu Arg Thr
490

Ser Pro Ala
505

Gln Lys Pro

Gly Leu Asp

Gly val Ile
555

accagcagcc
cagaaactga
accaataata
gttgaaagcg
gtaattagcc
ggtgcaggta

agccacatgc

Thr
495

Tyr Lys Lys Gly

Thr Glu Arg Leu

510

Tyr

Ser Ser Asp Pro

525

Arg

Glu
540

His Ile Ala Arg

Val Gln Ala Val Gln

560

agcagtttag ctttaccggc
ccatcaatga tgttgcgcgt
ccgatattct gcagggtatt
gtgaaccgat ttatggtgtt
gtgaacaggc aagcgaactg
ataaactgcc gctggcagat

atggtgcaag cggtattcgt

Page 40

60

120

180

240

300

360

420



ctggaactga
gaatttggta
ctgattggcc
accgcactgc
atgatgaatg
attctgaccg
aatcagagct
gcagatcaga
aaacatgatt
cagtatctgg
attaacagcg
ggtaattttc
ggcctggcaa
ggtctgcctc
ctgcagattt
gatcgttttc
agcgcaaccc
atgtttggtg
cgtgcccagc
cagaaaccga
catattgcac
gacattctgc
<210>

<211>
<212>

18
567
PRT

ttaaacgcgc
gcattggtgc
tggacccgag
gtcagctgaa
gcaccagcgt
caattgcaat
ttcatccgtt
tgattagcct
atcgtgatgg
gtccgattgt
ttaccgataa
tgggtcagta
aacatctgga
cgagtctggt
gcggtaatag
cgacccatgc
tggcacgtcg
ttcaggcagt
tgtcaccggc
gctcagatcg
gtattagtgc

cgaacctgca

ggaaatcttt
cagcggtgat
ctttaaagtt
tctgagtccg
tatgaccggt
gggtgttcat
tatccataac
gctggeeggt
tgaactgatc
tgatggtatt
cccgctgatt
tgttggtatg
tacccagatt
gggtaatcgt
cattatgccg
cgaacagttt
tagcgttgat
tgatctgcgt
aaccgaacgt
tccgtatatt
agatattgca

t

CX7-131W02_ST25

ctgaatgccg
ctggttccgc
gattttaatg
ctgaccctgc
attgcagcaa
gcactggata
agcaaaccgc
agccagctgg
caggatcgtt
agccagattg
gatgttgata
ggtatggatc
gcactgctgg
gaacgtaaag
ctgctgacct
aaccagaata
attggccaga
acctacaaaa
ctgtatagcg
tggaatgata

gccggtggtg

gtgttacccc
tgagctatat
gcaaagaaat
tgccgaaaga
attgtgttta
ttcaggcact
atccgggtca
ttcgtgatga
atagcctgcg
ccaaacaaat
atcaggcaag
atctgcgcta
catcaccgga
ttaatatggg
tttatggtaa
ttaacagcca
attatgttgc
aaaccggtca
cagttcgtca

atgaacaggg

ttattgttca

Page 41

gtatgtttat
taccggtagc
ggacgcaccg
aggtctggca
tgatacccag
gaatggtaca
gctgtgggcea
actggatggt
ttgtctgcecg
cgaaattgag
ctatcatggt
ttatatcggt
atttagcaat
tctgaaaggt
tagtattgca
gggttatacc
cattgccctg
ttatgatgca
tgttgttggt
tctggatgaa

ggccgttcag

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1701



<213>

<220>
<223>

<400>

Artificial Sequence

Synthetic polypeptide

18

Met Lys Thr

1

Ser

Leu

Ser

Asp

65

Thr

Ala

Gly

Ala

Lys

145

Glu

Phe

Thr

Leu

50

Tyr

Ser

Ser

Asn

Asn

130

Arg

Phe

Thr

Ile

35

Thr

Ile

Gly

Glu

Lys

115

Ser

Ala

Gly

Leu

Gly

20

Asn

Asn

Asn

Phe

Leu

100

Leu

His

Glu

Ser

Ser

Asn

Asp

Asn

Asn

Gly

85

Gln

Pro

Met

Ile

Ile

Gln

Ser

Val

Thr

Ala

70

Gly

Thr

Leu

His

Phe

150

Gly

Ala

Ser

Ala

Asp

55

Val

Met

Asn

Ala

Gly

135

Leu

Ala

Gln

Ala

Arg

40

Ile

Glu

Ala

Leu

Asp

120

Ala

Asn

Ser

CX7-131W02_ST25

Ser

Asn

25

Val

Leu

Ser

Asn

Val

105

Val

Ser

Ala

Gly

Lys

10

Val

Ala

Gln

Gly

Val

90

Trp

Arg

Gly

Gly

Thr

Ile

Arg

Gly

Glu

75

Val

Phe

Ala

Ile

Val
155

Ser

Ile

Asn

Ile

60

Pro

Ile

Leu

Ala

Arg

140

Thr

Asp Leu Val

Page 42

Ser

Gly

Gly

45

Gln

Ile

Ser

Lys

Met

125

Leu

Pro

Pro

Gln

Asn

30

Thr

Ala

Tyr

Arg

Thr

110

Leu

Glu

Tyr

Leu

Gln

15

Gln

Leu

Ser

Gly

Glu

95

Gly

Leu

Leu

Val

Ser

Phe

Lys

Val

Cys

Val

80

Gln

Ala

Arg

Ile

Tyr

160

Tyr



Ile

Asn

Ser

Thr

225

Ile

Leu

Pro

Ala

Arg

305

Gln

Ile

Asp

Thr

Gly

Pro

210

Ser

Leu

Asn

His

Gly

290

Asp

Tyr

Glu

Asn

Gly

Lys

195

Leu

Val

Thr

Gly

Pro

275

Ser

Gly

Leu

Ile

Gln

Ser

180

Glu

Thr

Met

Ala

Thr

260

Gly

Gln

Glu

Gly

Glu

340

Ala

165

Leu

Met

Leu

Thr

Ile

245

Asn

Gln

Leu

Leu

Pro

325

Ile

Ser

Ile

Asp

Leu

Gly

230

Ala

Gln

Leu

Val

Ile

310

Ile

Asn

Tyr

Gly

Ala

Pro

215

Ile

Met

Ser

Trp

Arg

295

Gln

Val

Ser

His

Leu

Pro

200

Lys

Ala

Gly

Phe

Ala

280

Asp

Asp

Asp

Val

Gly

CX7-131W02_ST25

Asp

185

Thr

Glu

Ala

Val

His

265

Ala

Glu

Arg

Gly

Thr

345

Gly

170

Pro

Ala

Gly

Asn

His

250

Pro

Asp

Leu

Tyr

Ile

330

Asp

Ser

Leu

Leu

Cys

235

Ala

Phe

Gln

Asp

Ser

315

Ser

Asn

Phe

Arg

Ala

220

Val

Leu

Ile

Met

Gly

300

Leu

Gln

Pro

Asn Phe Leu

Page 43

Lys

Gln

205

Met

Tyr

Asp

His

Ile

285

Lys

Arg

Ile

Leu

Gly

Val

190

Leu

Met

Asp

Ile

Asn

270

Ser

His

Cys

Ala

Ile

350

Gln

175

Asp

Asn

Asn

Thr

Gln

255

Ser

Leu

Asp

Leu

Lys

335

Asp

Tyr

Phe

Leu

Gly

Gln

240

Ala

Lys

Leu

Tyr

Pro

320

Gln

Val

Val



Gly

His

385

Gly

Gly

Thr

Gln

Ala

465

Met

His

Ser

Tyr

Ile

Met

370

Leu

Leu

Leu

Phe

Phe

450

Arg

Phe

Tyr

Ala

Ile

530

Ser

355

Gly

Asp

Pro

Lys

Tyr

435

Asn

Arg

Gly

Asp

Val

515

Trp

Ala

Met

Thr

Pro

Gly

420

Gly

Gln

Ser

Val

Ala

500

Arg

Asn

Asp

Asp

Gln

Ser

405

Leu

Asn

Asn

Val

Gln

485

Arg

His

Asp

Ile

His

Ile

390

Leu

Gln

Ser

Ile

Asp

470

Ala

Ala

Val

Asn

Ala

Leu

375

Ala

Val

Ile

Ile

Asn

455

Ile

Val

Gln

Val

Glu

535

Ala

360

Arg

Leu

Gly

Cys

Ala

440

Ser

Gly

Asp

Leu

Gly

520

Gln

Gly

CX7-131W02_ST25

Tyr

Leu

Asn

Gly

425

Asp

Gln

Gln

Leu

Ser

505

Gln

Gly

Gly

Tyr

Ala

Arg

410

Asn

Arg

Gly

Asn

Arg

490

Pro

Lys

Leu

Ile

Ser

395

Glu

Ser

Phe

Tyr

Tyr

475

Thr

Ala

Pro

Asp

Gly

380

Pro

Arg

Ile

Pro

Thr

460

Val

Tyr

Thr

Ser

Glu
540

Val Ile val
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365

Gly

Glu

Lys

Met

Thr

445

Ser

Ala

Lys

Glu

Ser

525

His

Gln

Leu

Phe

Val

Pro

430

His

Ala

Ile

Lys

Arg

510

Asp

Ile

Ala

Ala

Ser

Asn

415

Leu

Ala

Thr

Ala

Thr

495

Leu

Arg

Ala

Val

Lys

Asn

400

Met

Leu

Glu

Leu

Leu

480

Gly

Tyr

Pro

Arg

Gln



545

550

Asp Ile Leu Pro Asn Leu His

<210> 19
<211>
<212>
<213>

DNA
<220>
<223>

<400> 19
atgaaaaccc

aatagcagcg
gttgcccgta
caggccagct
accagcggtt
cagaccaatc
gttcgtgcag
ctggaactga
gaatttggta
ctgattggcc
accgcactgc
atgatgaatg
attctgaccg
aatcagagct
gcagatcaga

aaacatgatt

1701

565

tgagtcaggc
caaatgtgat
atggcaccct
gtgattatat
ttggtggtat
tggtttggtt
caatgctgct
ttaaacgcgc
gcattggtgc
tggacccgag
gtcagctgaa
gcaccagcgt
caattgcaat
ttcatccgtt
tgattagcct

atcgtgatgg

Artificial Sequence

Synthetic polynucleotide

acagagcaaa
tattggtaat
ggttagcctg
caataatgca
ggcaaatgtt
tctgaaaacc
gcgtgcaaat
ggaaatcttt
cagcggtgat
ctttaaagtt
tctgagtccg
tatgaccggt
gggtgttcat
tatccataac
gctggeeggt

tgaactgatc

CX7-131W02_ST25

555

accagcagcc
cagaaactga
accaataata
gttgaaagcg
gtaattagcc
ggtgcaggta
agccacatgc
ctgaatgccg
ctggttccgc
gattttaatg
ctgaccctgc
attgcagcaa
gcactggata
agcaaaccgc
agccagctgg

caggatcgtt

agcagtttag
ccatcaatga
ccgatattct
gtgaaccgat
gtgaacaggc
ataaactgcc
atggtgcaag
gtgttacccc
tgagctatat
gcaaagaaat
tgccgaaaga
attgtgttta
ttcaggcact
atccgggtca
ttcgtgatga

atagcctgcg

Page 45

560

ctttaccggc
tgttgcgegt
gcagggtatt
ttatggtgtt
aagcgaactg
gctggcagat
cggtattcgt
gtatgtttat
taccggtagc
ggacgcaccg
aggtctggca
tgatacccag
gaatggtaca
gctgtgggcea
actggatggt

ttgtctgcecg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



cagtatctgg
attaacagcg
ggtaattttc
ctgctggcaa
ggtctgcctc
ctgcagattt
gatcgttttc
agcgcaaccc
atgtttggtg
cgtgcccagc
cagaaaccga
catattgcac
gacattctgc
<210>
<211>

<212>
<213>

20
567
PRT

<220>

<223>

<400> 20

gtccgattgt
ttaccgataa
tgggtcagta
aacatctgga
cgagtctggt
gcggtaatag
cgacccatgc
tggcacgtcg
ttcaggcagt
tgtcaccggc
gctcagatcg
gtattagtgc

cgaacctgca

tgatggtatt
cccgctgatt
tgttggtatg
tgttcagatt
gggtaatcgt
cattatgccg
cgaacagttt
tagcgttgat
tgatctgcgt
aaccgaacgt
tccgtatatt
agatattgca

t

Artificial Sequence

Synthetic polypeptide

CX7-131W02_ST25

agccagattg
gatgttgata
ggtatggatc
gcactgctgg
gaacgtaaag
ctgctgacct
aaccagaata
attggccaga
acctacaaaa
ctgtatagcg
tggaatgata

gccggtggtg

ccaaacaaat
atcaggcaag
atctgcgcta
catcaccgga
ttaatatggg
tttatggtaa
ttaacagcca
attatgttgc
aaaccggtca
cagttcgtca

atgaacaggg

ttattgttca

cgaaattgag
ctatcatggt
tgaaatcggt
atttagcaat
tctgaaaggt
tagtattgca
gggttatacc
cattgccctg
ttatgatgca
tgttgttggt
tctggatgaa

ggccgttcag

Met Lys Thr Leu Ser Gln Ala Gln Ser Lys Thr Ser Ser Gln Gln Phe

1

5

10

15

Ser Phe Thr Gly Asn Ser Ser Ala Asn Val Ile Ile Gly Asn Gln Lys

20

25

30

Leu Thr Ile Asn Asp Val Ala Arg Val Ala Arg Asn Gly Thr Leu Val

35

40

45

Page 46

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1701



Ser

Asp

65

Thr

Ala

Gly

Ala

Lys

145

Glu

Ile

Asn

Ser

Thr
225

Leu

50

Tyr

Ser

Ser

Asn

Asn

130

Arg

Phe

Thr

Gly

Pro

210

Ser

Thr

Ile

Gly

Glu

Lys

115

Ser

Ala

Gly

Gly

Lys

195

Leu

Val

Asn

Asn

Phe

Leu

100

Leu

His

Glu

Ser

Ser

180

Glu

Thr

Met

Asn

Asn

Gly

85

Gln

Pro

Met

Ile

Ile

165

Leu

Met

Leu

Thr

Thr

Ala

70

Gly

Thr

Leu

His

Phe

150

Gly

Ile

Asp

Leu

Gly
230

Asp

55

Val

Met

Asn

Ala

Gly

135

Leu

Ala

Gly

Ala

Pro

215

Ile

Ile

Glu

Ala

Leu

Asp

120

Ala

Asn

Ser

Leu

Pro

200

Lys

Ala

CX7-131W02_ST25

Leu Gln Gly Ile Gln

Ser

Asn

Val

105

Val

Ser

Ala

Gly

Asp

185

Thr

Glu

Ala

Gly

Val

90

Trp

Arg

Gly

Gly

Asp

170

Pro

Ala

Gly

Asn

Glu

75

Val

Phe

Ala

Ile

Val

155

Leu

Ser

Leu

Leu

Cys
235

60

Pro

Ile

Leu

Ala

Arg

140

Thr

Val

Phe

Arg

Ala

220

Val
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Ile

Ser

Lys

Met

125

Leu

Pro

Pro

Lys

Gln

205

Met

Tyr

Ala

Tyr

Arg

Thr

110

Leu

Glu

Tyr

Leu

Val

190

Leu

Met

Asp

Ser

Gly

Glu

95

Gly

Leu

Leu

Val

Ser

175

Asp

Asn

Asn

Thr

Cys

Val

80

Gln

Ala

Arg

Ile

Tyr

160

Tyr

Phe

Leu

Gly

Gln
240



Ile

Leu

Pro

Ala

Arg

305

Gln

Ile

Asp

Gly

His

385

Gly

Gly

Leu

Asn

His

Gly

290

Asp

Tyr

Glu

Asn

Met

370

Leu

Leu

Leu

Thr

Gly

Pro

275

Ser

Gly

Leu

Ile

Gln

355

Gly

Asp

Pro

Lys

Ala

Thr

260

Gly

Gln

Glu

Gly

Glu

340

Ala

Met

Val

Pro

Gly
420

Ile

245

Asn

Gln

Leu

Leu

Pro

325

Ile

Ser

Asp

Gln

Ser

405

Leu

Ala

Gln

Leu

Val

Ile

310

Ile

Asn

Tyr

His

Ile

390

Leu

Gln

Met

Ser

Trp

Arg

295

Gln

Val

Ser

His

Leu

375

Ala

Val

Ile

Gly

Phe

Ala

280

Asp

Asp

Asp

Val

Gly

360

Arg

Leu

Gly

Cys

CX7-131W02_ST25

Val His Ala Leu Asp Ile

His

265

Ala

Glu

Arg

Gly

Thr

345

Gly

Tyr

Leu

Asn

Gly
425

250

Pro

Asp

Leu

Ile

330

Asp

Asn

Glu

Ala

Arg

410

Asn

Phe

Gln

Asp

Ser

315

Ser

Asn

Phe

Ile

Ser

395

Glu

Ser

Ile

Met

Gly

300

Leu

Gln

Pro

Leu

Gly

380

Pro

Arg

Ile

Page 48

His

Ile

285

Lys

Arg

Ile

Leu

Gly

365

Leu

Glu

Lys

Met

Asn

270

Ser

His

Cys

Ala

Ile

350

Gln

Leu

Phe

Val

Pro
430

Gln

255

Ser

Leu

Asp

Leu

Lys

335

Asp

Tyr

Ala

Ser

Asn

415

Leu

Ala

Lys

Leu

Tyr

Pro

320

Gln

Val

Val

Lys

Asn

400

Met

Leu



CX7-131W02_ST25

Thr Phe Tyr Gly Asn Ser Ile Ala Asp Arg Phe Pro Thr His Ala Glu
435 440 445

Gln Phe Asn Gln Asn Ile Asn Ser Gln Gly Tyr Thr Ser Ala Thr Leu
450 455 460

Ala Arg Arg Ser Val Asp Ile Gly Gln Asn Tyr Val Ala Ile Ala Leu
465 470 475 480

Met Phe Gly Val Gln Ala Val Asp Leu Arg Thr Tyr Lys Lys Thr Gly
485 490 495

His Tyr Asp Ala Arg Ala Gln Leu Ser Pro Ala Thr Glu Arg Leu Tyr
500 505 510

Ser Ala Val Arg His Val Val Gly Gln Lys Pro Ser Ser Asp Arg Pro
515 520 525

Tyr Ile Trp Asn Asp Asn Glu Gln Gly Leu Asp Glu His Ile Ala Arg
530 535 540

Ile Ser Ala Asp Ile Ala Ala Gly Gly Val Ile Val Gln Ala Val Gln
545 550 555 560

Asp Ile Leu Pro Asn Leu His
565

<21e> 21

<211> 1701

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic polynucleotide

<400> 21
atgaaaaccc tgagtcaggc acagagcaaa accagcagcc agcagtttag ctttaccggc 60

Page 49



aatagcagcg
gttgcccgta
caggccagct
accagcggtt
cagaccaatc
gttcgtgcag
ctggaactga
gaatttggta
ctgattggcc
accgcactgc
atgatgaatg
attctgaccg
aatcagagct
gcagatcaga
aaacatgatt
cagtatctgg
attaacagcg
ggtaattttc
ctgctggcaa
ggtctgcctc
ctgcagattt
gatcgttttc
agcgcaaccc

atgtttggtg

caaatgtgat
atggcaccct
gtgattatat
ttggtggtat
tggtttggtt
caatgctgct
ttaaacgcgc
gcattggtgc
tggacccgag
gtcagctgaa
gcaccagcgt
caattgcaat
ttcatccgtt
tgattagcct
atcgtgatgg
gtccgattgt
ttaccgataa
tgggtcagta
aacatctgga
cgagtctggt
gcggtaatag
cgacccatgc
tggcacgtcg

ttcaggcagt

tattggtaat
ggttagcctg
caataatgca
ggcaaatgtt
tctgaaaacc
gcgtgcaaat
ggaaatcttt
cagcggtgat
ctttaaagtt
tctgagtccg
tatgaccggt
gggtgttcat
tatccataac
gctggeeggt
tgaactgatc
tgatggtatt
cccgctgatt
tgttggtatg
tacccagatt
gggtaatcgt
cattatgccg
cgaacagttt
tagcgttgat

tgatctgcgt

CX7-131W02_ST25

cagaaactga
accaataata
gttgaaagcg
gtaattagcc
ggtgcaggta
agccacatgc
ctgaatgccg
ctggttccgc
gattttaatg
ctgaccctgc
attgcagcaa
gcactggata
agcaaaccgc
agccagctgg
caggatcgtt
agccagattg
gatgttgata
ggtatggatc
gcactgctgg
gaacgtaaag
ctgctgacct
aaccagaata
attggccaga

acctacaaaa

ccatcaatga
ccgatattct
gtgaaccgat
gtgaacaggc
ataaactgcc
atggtgcaag
gtgttacccc
tgagctatat
gcaaagaaat
tgccgaaaga
attgtgttta
ttcaggcact
atccgggtca
ttcgtgatga
atagcctgcg
ccaaacaaat
atcaggcaag
atctgcgcta
catcaccgga
ttaatatggg
tttatggtaa
ttaacagcca
attatgttgc

aaaccggtca

Page 50

tgttgcgegt
gcagggtatt
ttatggtgtt
aagcgaactg
gctggcagat
cggtattcgt
gtatgtttat
taccggtagc
ggacgcaccg
aggtctggca
tgatacccag
gaatggtaca
gctgtgggcea
actggatggt
ttgtctgcecg
cgaaattgag
ctatcatggt
tgaaatcggt
atttagcaat
tctgaaaggt
tagtattgca
gggttatacc
cattgccctg

ttatgatgca

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



cgtgccc
cagaaac
catattg
gacattc
<210>
<211>
<212>

<213>

<220>
<223>

<400>
Met Lys
1

Ser Phe

Leu Thr

Ser Leu

50

Asp Tyr

65

Thr Ser

Ala Ser

Gly Asn

agc tgtcaccggc aaccgaacgt ctgtatagcg cagttcgtca tgttgttggt
cga gctcagatcg tccgtatatt tggaatgata atgaacaggg tctggatgaa

cac gtattagtgc agatattgca gccggtggtg ttattgttca ggccgttcag

tgc cgaacctgca t

22
567
PRT

Artificial Sequence

Synthetic polypeptide

22

Thr Leu

Thr Gly
20

Ile Asn
35

Thr Asn

Ile Asn

Gly Phe

Glu Leu

100

Lys Leu

Ser

Asn

Asp

Asn

Asn

Gly

85

Gln

Pro

Gln

Ser

Val

Thr

Ala

70

Gly

Thr

Leu

Ala

Ser

Ala

Asp

55

Val

Met

Asn

Ala

Gln

Ala

Arg

40

Ile

Glu

Ala

Leu

Asp

CX7-131W02_ST25

Ser

Asn

25

Val

Leu

Ser

Asn

Val

105

Val

Lys

10

Val

Ala

Gln

Gly

Val

90

Trp

Thr

Ile

Arg

Gly

Glu

75

Val

Phe

Ser

Ile

Asn

Ile

60

Pro

Ile

Leu

Arg Ala Ala

Page 51

Ser

Gly

Gly

45

Gln

Ile

Ser

Lys

Met

Gln

Asn

30

Thr

Ala

Tyr

Arg

Thr

110

Leu

Gln

15

Gln

Leu

Ser

Gly

Glu

95

Gly

Leu

Phe

Lys

Val

Cys

Val

80

Gln

Ala

Arg

1560

1620

1680

1701



Ala

Lys

145

Glu

Ile

Asn

Ser

Thr

225

Ile

Leu

Pro

Ala

Arg

Asn

130

Arg

Phe

Thr

Gly

Pro

210

Ser

Leu

Asn

His

Gly

290

Asp

115

Ser

Ala

Gly

Gly

Lys

195

Leu

Val

Thr

Gly

Pro

275

Ser

Gly

His

Glu

Ser

Ser

180

Glu

Thr

Met

Ala

Thr

260

Gly

Gln

Glu

Met

Ile

Ile

165

Leu

Met

Leu

Thr

Ile

245

Asn

Gln

Leu

Leu

His

Phe

150

Ile

Asp

Leu

Gly

230

Ala

Gln

Leu

Val

Ile

Gly

135

Leu

Ala

Gly

Ala

Pro

215

Ile

Met

Ser

Trp

Arg

295

Gln

120

Ala

Asn

Ser

Leu

Pro

200

Lys

Ala

Gly

Phe

Ala

280

Asp

Asp

CX7-131W02_ST25

Ser

Ala

Gly

Asp

185

Thr

Glu

Ala

Val

His

265

Ala

Glu

Arg

Gly

Gly

Asp

170

Pro

Ala

Gly

Asn

His

250

Pro

Asp

Leu

Ile

Val

155

Leu

Ser

Leu

Leu

Cys

235

Ala

Phe

Gln

Asp

Arg

140

Thr

Val

Phe

Arg

Ala

220

Val

Leu

Ile

Met

Gly
300

Tyr Ser Leu
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125

Leu

Pro

Pro

Lys

Gln

205

Met

Tyr

Asp

His

Ile

285

Lys

Arg

Glu

Tyr

Leu

Val

190

Leu

Met

Asp

Ile

Asn

270

Ser

His

Cys

Leu

Val

Ser

175

Asp

Asn

Asn

Thr

Gln

255

Ser

Leu

Asp

Leu

Ile

Tyr

160

Tyr

Phe

Leu

Gly

Gln

240

Ala

Lys

Leu

Tyr

Pro



305

Gln

Ile

Asp

Gly

His

385

Gly

Gly

Thr

Gln

Ala

465

Met

His

Tyr

Glu

Asn

Met

370

Leu

Leu

Leu

Phe

Phe

450

Arg

Phe

Tyr

Leu

Ile

Gln

355

Gly

Asp

Pro

Lys

Tyr

435

Asn

Arg

Gly

Asp

Gly

Glu

340

Ala

Met

Thr

Pro

Gly

420

Gly

Gln

Ser

Val

Ala

Pro

325

Ile

Ser

Asp

Gln

Ser

405

Leu

Asn

Asn

Val

Gln

485

Arg

310

Ile

Asn

Tyr

His

Ile

390

Leu

Gln

Ser

Ile

Asp

470

Ala

Ala

Val

Ser

His

Leu

375

Ala

Val

Ile

Ile

Asn

455

Ile

Val

Gln

Asp

Val

Gly

360

Arg

Leu

Gly

Cys

Ala

440

Ser

Gly

Asp

Leu

CX7-131W02_ST25

Gly

Thr

345

Gly

Tyr

Leu

Asn

Gly

425

Asp

Gln

Gln

Leu

Ser

Ile

330

Asp

Asn

Glu

Ala

Arg

410

Asn

Arg

Gly

Asn

Arg
490

315

Ser

Asn

Phe

Ile

Ser

395

Glu

Ser

Phe

Tyr

Tyr

475

Thr

Gln

Pro

Leu

Gly

380

Pro

Arg

Ile

Pro

Thr

460

Val

Tyr

Pro Ala Thr

Page 53

Ile

Leu

Gly

365

Leu

Glu

Lys

Met

Thr

445

Ser

Ala

Lys

Glu

Ala

Ile

350

Gln

Leu

Phe

Val

Pro

430

His

Ala

Ile

Lys

Arg

Lys

335

Asp

Tyr

Ala

Ser

Asn

415

Leu

Ala

Thr

Ala

Thr

495

Leu

320

Gln

Val

Val

Lys

Asn

400

Met

Leu

Glu

Leu

Leu

480

Gly

Tyr



Ser Ala

Ile
530

Tyr

Ile
545

Asp Ile

<210>
<211>
<212>
<213>

23

DNA
<220>
<223>

<400> 23
atgaaaaccc

aatagcagcg
gttgcccgta
caggccagct
accagcggtt
cagaccaatc
gttcgtgcag
ctggaactga
gaatttggta

ctgattggcc

Val Arg His
515

Leu Pro Asn

1701

500

Trp Asn Asp Asn

Ser Ala Asp Ile Ala

Val

520

Glu Gln
535

Ala Gly

550

565

tgagtcaggc
caaatgtgat
atggcaccgc
gtgattatat
ttggtggtat
tggtttggtt
caatgctgct
ttaaacgcat
gcattggtgc

tggacccgag

Leu

His

Artificial Sequence

Synthetic polynucleotide

acagagcaaa
tattggtaat
ggttagcctg
caataatgca
ggcaaatgtt
tctgaaaacc
gcgtgcaaat
ggaaatcttt
cagcggtgat

ctttaaagtt

CX7-131W02_ST25

505

Val Gly Gln Lys Pro

Gly Leu Asp

Gly val Ile
555

accagcagcc
cagaaactga
accaataata
gttgaaaaag
gtaattagcc
ggtgcaggta
agccacatgc
ctgaatgccg
ctggttccgc

gattttaatg

510

Ser Ser Asp
525

Glu His Ile
540

Val Gln Ala

agcagtttag
ccatcaatga
aagatattct
gtgaaccgat
gtgaacaggc
ataaactgcc
gtggtgcaag
gtgttacccc
tgagctatat

gcaaagaaat

Page 54

Arg Pro

Ala Arg

Val Gln
560

ccataccggc
tgttgtacgt
gcagcgtatt
ttatggtgtt
aagcgaactg
gctggcagat
cggtattcgt
gtatgtttat

taccggtagc

ggacgcaccg

60

120

180

240

300

360

420

480

540

600



accgcactgc
atgatgaatg
attctgaccg
aatcagagct
gcagatcaga
aaacatgatt
cagtatctgg
attaacagcg
ggtaattttc
ctgctggcaa
ggtctgcctc
ctgcagattt
gatcgttttc
agcgcaaccc
atgtttggtg
cgtgcccagc
aaaaaaccga
catattgcac
gacattctgc
<210>
<211>

<212>
<213>

24
567
PRT

<220>

<223>

<400> 24

gtcagctgaa
gcaccagcgt
caattgcaat
ttcatccgtt
tgattagcct
atatggatgg
gtccgattgt
ttaccgataa
tgggtcagta
aacatctgga
cgagtctggt
gcggtaatag
cgacccatgc
tggcacgtcg
ttcaggcagt
tgtcaccggc
gctcagatcg
gtattagtgc

cgccgctgcea

tctgagtccg
tatgaccggt
gggtgttcat
tatccataac
gctggeeggt
tgaactgatc
tgatggtatt
cccgctgatt
tgttggtatg
tgttcagatt
gggtaatcgt
cattatgccg
cgaacagttt
tagcgttgat
tgatctgcgt
aaccgaacgt
tccgtatatt
agatattgca

t

Artificial Sequence

Synthetic polypeptide

CX7-131W02_ST25

ctgaccctgc
attgcagcaa
gcactggata
agcaaaccgc
agccagctgg
caggatcgtt
agccagattg
gatgttgata
ggtatggatc
gcactgctgg
gaacgtaaag
ctgctgacct
aaccagaata
atttttcaga
acctacaaaa
ctgtatagcg
tggaatgata

gccggtggtg

agccgaaaga
attgtgttta
ttcaggcact
atccgggtca
ttcgtgatga
atagcctgcg
ccaaacaaat
atcaggcaag
atctgcgcta
catcaccgga
ttaatatggg
tttatggtaa
ttaacagcca
attatgttgc
aaaccggtca
cagttcgtca

atgaacaggg

ttattgttca

Page 55

aggtctggca
tgatacccag
gaatggtaca
gctgtgggcea
actggatggt
ttgtctgcecg
cgaaattgag
ctatcatggt
ttatatcggt
atttagcaat
tctgaaaggt
tagtattgca
gggttatacc
cattgccctg
ttatgatgca
tgttgttggt
tctggatgaa

ggccgttcag

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1701



Met

Ser

Leu

Ser

Asp

65

Thr

Ala

Gly

Ala

Lys

145

Glu

Ile

Lys

His

Thr

Leu

50

Tyr

Ser

Ser

Asn

Asn

130

Arg

Phe

Thr

Thr

Thr

Ile

35

Thr

Ile

Gly

Glu

Lys

115

Ser

Met

Gly

Gly

Leu

Gly

20

Asn

Asn

Asn

Phe

Leu

100

Leu

His

Glu

Ser

Ser
180

Ser

Asn

Asp

Asn

Asn

Gly

85

Gln

Pro

Met

Ile

Ile

165

Leu

Gln

Ser

Val

Lys

Ala

70

Gly

Thr

Leu

Arg

Phe

150

Gly

Ile

Ala

Ser

Val

Asp

55

Val

Met

Asn

Ala

Gly

135

Leu

Ala

Gly

Gln

Ala

Arg

40

Ile

Glu

Ala

Leu

Asp

120

Ala

Asn

Ser

Leu

CX7-131W02_ST25

Ser Lys Thr Ser Ser

Asn

25

Val

Leu

Lys

Asn

Val

105

Val

Ser

Ala

Gly

Asp
185

10

Val

Ala

Gln

Gly

Val

90

Trp

Arg

Gly

Gly

Asp

170

Pro

Ile

Arg

Arg

Glu

75

Val

Phe

Ala

Ile

Val

155

Leu

Ser

Ile

Asn

Ile

60

Pro

Ile

Leu

Ala

Arg

140

Thr

Val

Phe

Page 56

Gly

Gly

45

Gln

Ile

Ser

Lys

Met

125

Leu

Pro

Pro

Lys

Gln

Asn

30

Thr

Ala

Tyr

Arg

Thr

110

Leu

Glu

Tyr

Leu

Val
190

Gln

15

Gln

Ala

Ser

Gly

Glu

95

Gly

Leu

Leu

Val

Ser

175

Asp

Phe

Lys

Val

Cys

Val

80

Gln

Ala

Arg

Ile

Tyr

160

Tyr

Phe



Asn

Ser

Thr

225

Ile

Leu

Pro

Ala

Met

305

Gln

Ile

Asp

Gly

Gly

Pro

210

Ser

Leu

Asn

His

Gly

290

Asp

Tyr

Glu

Asn

Met
370

Lys

195

Leu

Val

Thr

Gly

Pro

275

Ser

Gly

Leu

Ile

Gln

355

Gly

Glu

Thr

Met

Ala

Thr

260

Gly

Gln

Glu

Gly

Glu

340

Ala

Met

Met

Leu

Thr

Ile

245

Asn

Gln

Leu

Leu

Pro

325

Ile

Ser

Asp

Asp

Gln

Gly

230

Ala

Gln

Leu

Val

Ile

310

Ile

Asn

Tyr

His

Ala

Pro

215

Ile

Met

Ser

Trp

Arg

295

Gln

Val

Ser

His

Leu
375

Pro

200

Lys

Ala

Gly

Phe

Ala

280

Asp

Asp

Asp

Val

Gly

360

Arg

CX7-131W02_ST25

Thr Ala Leu Arg Gln

Glu

Ala

Val

His

265

Ala

Glu

Arg

Gly

Thr

345

Gly

Tyr

Gly

Asn

His

250

Pro

Asp

Leu

Tyr

Ile

330

Asp

Asn

Tyr

Leu

Cys

235

Ala

Phe

Gln

Asp

Ser

315

Ser

Asn

Phe

Ile

Ala

220

Val

Leu

Ile

Met

Gly

300

Leu

Gln

Pro

Leu

Gly
380

Page 57

205

Met

Tyr

Asp

His

Ile

285

Lys

Arg

Ile

Leu

Gly

365

Leu

Leu

Met

Asp

Ile

Asn

270

Ser

His

Cys

Ala

Ile

350

Gln

Leu

Asn

Asn

Thr

Gln

255

Ser

Leu

Asp

Leu

Lys

335

Asp

Tyr

Ala

Leu

Gly

Gln

240

Ala

Lys

Leu

Tyr

Pro

320

Gln

Val

Val

Lys



His

385

Gly

Gly

Thr

Gln

Ala

465

Met

His

Ser

Tyr

Ile

545

Asp

Leu

Leu

Leu

Phe

Phe

450

Arg

Phe

Tyr

Ala

Ile

530

Ser

Ile

Asp

Pro

Lys

Tyr

435

Asn

Arg

Gly

Asp

Val

515

Trp

Ala

Leu

Val

Pro

Gly

420

Gly

Gln

Ser

Val

Ala

500

Arg

Asn

Asp

Pro

Gln

Ser

405

Leu

Asn

Asn

Val

Gln

485

Arg

His

Asp

Ile

Pro
565

Ile

390

Leu

Gln

Ser

Ile

Asp

470

Ala

Ala

Val

Asn

Ala

550

Leu

Ala

Val

Ile

Ile

Asn

455

Ile

Val

Gln

Val

Glu

535

Ala

His

Leu

Gly

Cys

Ala

440

Ser

Phe

Asp

Leu

Gly

520

Gln

Gly

CX7-131W02_ST25

Leu

Asn

Gly

425

Asp

Gln

Gln

Leu

Ser

505

Lys

Gly

Gly

Ala

Arg

410

Asn

Arg

Gly

Asn

Arg

490

Pro

Lys

Leu

Val

Ser Pro Glu

395

Glu

Ser

Phe

Tyr

Tyr

475

Thr

Ala

Pro

Asp

Ile
555

Arg

Ile

Pro

Thr

460

Val

Tyr

Thr

Ser

Glu

540

Val

Page 58

Lys

Met

Thr

445

Ser

Ala

Lys

Glu

Ser

525

His

Gln

Phe

Val

Pro

430

His

Ala

Ile

Lys

Arg

510

Asp

Ile

Ala

Ser

Asn

415

Leu

Ala

Thr

Ala

Thr

495

Leu

Arg

Ala

Val

Asn

400

Met

Leu

Glu

Leu

Leu

480

Gly

Tyr

Pro

Arg

Gln
560



<210>
<211>
<212>
<213>

25
1701
DNA

<220>
<223>

<400> 25
atgaaaaccc

aatagcagcg
gttgcccgta
caggccagct
accagcggtt
cagaccaatc
gttcgtgcag
ctggaactga
gaatttggta
ctgattggcc
accgcactgc
atgatgaatg
attctgaccg
aatcagagct
gcagatcaga
aaacatgatt
cagtatctgg
attaacagcg

ggtaattttc

tgagtcaggc
caaatgtgat
atggcaccct
gtgattatat
ttggtggtat
tggtttggtt
caatgctgct
ttaaacgcgc
gcattggtgc
tggacccgag
gtcagctgaa
gcaccagcgt
caattgcaat
ttcatccgtt
tgattagcct
atcgtgatgg
gtccgattgt
ttaccgataa

tgggtcagta

Artificial Sequence

Synthetic polynucleotide

acagagcaaa
tattggtaat
ggttagcctg
caataatgca
ggcaaatgtt
tctgaaaacc
gcgtgcaaat
ggaaatcttt
cagcggtgat
ctttaaagtt
tctgagtccg
tatgaccggt
gggtgttcat
tatccataac
gctggeeggt
tgaactgatc
tgatggtatt
cccgctgatt

tgttggtatg

CX7-131W02_ST25

accagcagcc
cagaaactga
accaataata
gttgaaagcg
gtaattagcc
ggtgcaggta
agccacatgc
ctgaatgccg
ctggttccgc
gattttaatg
ctgaccctgc
attgcagcaa
gcactggata
agcaaaccgc
agccagctgg
caggatcgtt
agccagattg
gatgttgata

ggtatggatc

agcagtttag
ccatcaatga
ccgatattct
gtgaaccgat
gtgaacaggc
ataaactgcc
gtggtgcaag
gtgttacccc
tgagctatat
gcaaagaaat
tgccgaaaga
attgtgttta
ttcaggcact
atccgggtca
ttcgtgatga
atagcctgcg
ccaaacaaat
atcaggcaag

atctgcgcta

Page 59

ctttaccggc
tgttgcgegt
gcagggtatt
ttatggtgtt
aagcgaactg
gctggcagat
cggtattcgt
gtatgtttat
taccggtagc
ggacgcaccg
aggtctggca
tgatacccag
gaatggtaca
gctgtgggcea
actggatggt
ttgtctgcecg
cgaaattgag
ctatcatggt

ttatatcggt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



ggcctggcaa
ggtctgcctc
ctgcagattt
gatcgttttc
agcgcaaccc
atgtttggtg
cgtgcccagc
cagaaaccga
catattgcac
gacattctgc
<210>
<211>

<212>
<213>

26
567
PRT

<220>
<223>
<400> 26
Met Lys Thr
1

Ser Phe Thr

Ile
35

Leu Thr

Ser Leu Thr

50

Asp Tyr Ile

aacatctgga
cgagtctggt
gcggtaatag
cgacccatgc
tggcacgtcg
ttcaggcagt
tgtcaccggc
gctcagatcg
gtattagtgc

cgaacctgca

Leu
5

Gly Asn Ser

20

Asn

Asn

Asn

Ser Gln

Asp Val

Asn Thr

Asn Ala

tgttcagatt
gggtaatcgt
cattatgccg
cgaacagttt
tagcgttgat
tgatctgcgt
aaccgaacgt
tccgtatatt
agatattgca

t

Artificial Sequence

Synthetic polypeptide

Ala

Ser

Ala
40

Asp
55

Val

Gln Ser

Ala Asn

25

Arg Val

Ile Leu

Glu Ser

CX7-131W02_ST25

gcactgctgg
gaacgtaaag
ctgctgacct
aaccagaata
attggccaga
acctacaaaa
ctgtatagcg
tggaatgata

gccggtggtg

Lys Thr

10

Val Ile

Ala Arg

Gln Gly

Gly Glu

catcaccgga atttagcaat
ttaatatggg tctgaaaggt
tttatggtaa tagtattgca
ttaacagcca gggttatacc
attatgttgc cattgccctg
aaaccggtca ttatgatgca
cagttcgtca tgttgttggt
atgaacaggg tctggatgaa

ttattgttca ggccgttcag

Gln Gln

15

Ser Ser Phe

Ile Asn Gln

30

Gly Lys

Asn Gly Thr Leu Val

45

Ile
60

Gln Ala Ser Cys

Pro Ile Tyr Val

Page 60

1200

1260

1320

1380

1440

1500

1560

1620

1680

1701



65

Thr

Ala

Gly

Ala

Lys

145

Glu

Ile

Asn

Ser

Thr

225

Ile

Leu

Ser

Ser

Asn

Asn

130

Arg

Phe

Thr

Gly

Pro

210

Ser

Leu

Asn

Gly

Glu

Lys

115

Ser

Ala

Gly

Gly

Lys

195

Leu

Val

Thr

Gly

Phe

Leu

100

Leu

His

Glu

Ser

Ser

180

Glu

Thr

Met

Ala

Thr

Gly

85

Gln

Pro

Met

Ile

Ile

165

Leu

Met

Leu

Thr

Ile

245

Asn

70

Gly

Thr

Leu

Arg

Phe

150

Gly

Ile

Asp

Leu

Gly

230

Ala

Gln

Met

Asn

Ala

Gly

135

Leu

Ala

Gly

Ala

Pro

215

Ile

Met

Ser

Ala

Leu

Asp

120

Ala

Asn

Ser

Leu

Pro

200

Lys

Ala

Gly

Phe

CX7-131W02_ST25

Asn

Val

105

Val

Ser

Ala

Gly

Asp

185

Thr

Glu

Ala

Val

His

Val

90

Trp

Arg

Gly

Gly

Asp

170

Pro

Ala

Gly

Asn

His

250

Pro

75

Val Ile

Phe Leu

Ala Ala

Ile Arg
140

Val Thr
155

Leu Val

Ser Phe

Leu Arg

Leu Ala

220

Cys Val
235

Ala Leu

Phe Ile

Page 61

Ser

Lys

Met

125

Leu

Pro

Pro

Lys

Gln

205

Met

Tyr

Asp

His

Arg

Thr

110

Leu

Glu

Tyr

Leu

Val

190

Leu

Met

Asp

Ile

Asn

Glu

95

Gly

Leu

Leu

Val

Ser

175

Asp

Asn

Asn

Thr

Gln

255

Ser

80

Gln

Ala

Arg

Ile

Tyr

160

Tyr

Phe

Leu

Gly

Gln

240

Ala

Lys



Pro

Ala

Arg

305

Gln

Ile

Asp

Gly

His

385

Gly

Gly

Thr

Gln

His

Gly

290

Asp

Tyr

Glu

Asn

Met

370

Leu

Leu

Leu

Phe

Phe

Pro

275

Ser

Gly

Leu

Ile

Gln

355

Gly

Asp

Pro

Lys

Tyr

435

Asn

260

Gly

Gln

Glu

Gly

Glu

340

Ala

Met

Val

Pro

Gly

420

Gly

Gln

Gln

Leu

Leu

Pro

325

Ile

Ser

Asp

Gln

Ser

405

Leu

Asn

Asn

Leu

Val

Ile

310

Ile

Asn

Tyr

His

Ile

390

Leu

Gln

Ser

Ile

Trp

Arg

295

Gln

Val

Ser

His

Leu

375

Ala

Val

Ile

Ile

Asn

Ala

280

Asp

Asp

Asp

Val

Gly

360

Arg

Leu

Gly

Cys

Ala

440

Ser

CX7-131W02_ST25

265

Ala

Glu

Arg

Gly

Thr

345

Gly

Tyr

Leu

Asn

Gly

425

Asp

Gln

Asp

Leu

Tyr

Ile

330

Asp

Asn

Tyr

Ala

Arg

410

Asn

Arg

Gln

Asp

Ser

315

Ser

Asn

Phe

Ile

Ser

395

Glu

Ser

Phe

Met

Gly

300

Leu

Gln

Pro

Leu

Gly

380

Pro

Arg

Ile

Pro

Gly Tyr Thr

Page 62

Ile

285

Lys

Arg

Ile

Leu

Gly

365

Gly

Glu

Lys

Met

Thr

445

Ser

270

Ser

His

Cys

Ala

Ile

350

Gln

Leu

Phe

Val

Pro

430

His

Ala

Leu

Asp

Leu

Lys

335

Asp

Tyr

Ala

Ser

Asn

415

Leu

Ala

Thr

Leu

Tyr

Pro

320

Gln

Val

Val

Lys

Asn

400

Met

Leu

Glu

Leu



Ala

465

Met

His

Ser

Tyr

Ile

545

Asp

450

Arg

Phe

Tyr

Ala

Ile

530

Ser

Ile

<210>
<211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
222>

Arg

Gly

Asp

Val
515

Trp

Ala

Leu

27
4945
DNA

Ser

Val

Ala

500

Arg

Asn

Asp

Pro

Val

Gln

485

Arg

His

Asp

Ile

Asn
565

Asp

470

Ala

Ala

Val

Asn

Ala

550

Leu

455

Ile

Val

Gln

Val

Glu

535

Ala

His

Artificial Sequence

Gly

Asp

Leu

Gly

520

Gln

Gly

Synthetic polynucleotide

misc_feature
(140)..(142)
nis a, c, g, or t

misc_feature
(1758)..(1758)

CX7-131W02_ST25

Gln

Leu

Ser

505

Gln

Gly

Gly

Asn

Arg

490

Pro

Lys

Leu

Val

Tyr

475

Thr

Ala

Pro

Asp

Ile
555

460

Val

Tyr

Thr

Ser

Glu

540

Val

Page 63

Ala

Lys

Glu

Ser

525

His

Gln

Ile

Lys

Arg

510

Asp

Ile

Ala

Ala

Thr

495

Leu

Arg

Ala

Val

Leu

480

Gly

Tyr

Pro

Arg

Gln
560



<223>
<220>
<221>
<222>
<223>
<220>
<221>
222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
222>
<223>

<400> 27
tggccaccat

aaaaatggcg
atcggctgct
cggagcgtat
aaaaaatcac
aggcatttca
cctttttaaa
ttgcccgect
tgatatggga
catcgctctg
atgtggcgtg
ttttcgtctc

tggacaactt

misc_feature
(1761)..(1762)
nis a, c, g, or t

misc_feature
(1781)..(1781)
nis a, c, g, or t

misc_feature
(1784)..(1784)
nis a, c, g, or t

misc_feature
(1786)..(1786)
nis a, c, g, or t

caccatcacc
cacattgtgc
ttttttttgn
tttttgagtt
tggatatacc
gtcagttgct
gaccgtaaag
gatgaatgct
tagtgttcac
gagtgaatac
ttacggtgaa
agccaatccc

cttcgccccc

nis a, c, g, or t

attagggaag
gacatttttt
nngaggttcc
atcgagattt
accgttgata
caatgtacct
aaaaataagc
catccggagt
ccttgttaca
cacgacgatt
aacctggcct
tgggtgagtt

gttttcacca

CX7-131W02_ST25

agcagatggg
tttgaattct
aacttgtggt
tcaggagcta
tatcccaatg
ataaccagac
acaagtttta
tccgtatggc
ccgttttcca
tccggcagtt
atttccctaa
tcaccagttt

tgggcaaata

caagcttgac
acgtaaaaag
ataatgaaat
aggaggaact
gcatcgtaaa
cgttcagctg
tccggecttt
aatgaaagac
tgagcaaact
tctacacata
agggtttatt
tgatttaaac

ttatacgcaa

Page 64

ctgtgaagtg
cagccgatac
aagatcactc
aaaatggaga
gaacattttg
gatattacgg
attcacattc
ggtgagctgg
gaaacgtttt
tattcgcaag
gagaatatgt
gtggccaata

ggcgacaagg

60

120

180

240

300

360

420

480

540

600

660

720

780



tgctgatgcc
gaatgcttaa
agctcaaaca
tgctctgaaa
aactctttga
gtttagcctt
tgctgccagt
taaggcgcag
tgcctacccg
tgacaccggt
acgcctggta
cgtgatgctt
ttccctgtta
ttccgctcgce
tatcctgtat
agcacttcac
tatggccttt
agtcaattaa
ccggtgtctc
aaacgcggga
cacaacaact
tgcacgcgcc
gcgtggtggt

atcttctcgc

gctggegatt
tgaattacaa
gcagcctgta
acgaaaaaac
accgaggtaa
aaccggcgcea
ggtgcttttg
cggtcggact
gaactgagtg
aaaccgaaag
tctttatagt
gtcaggggss
agtatcttcc
cgcagtcgaa
cacatattct
tgacaccctc
tttttttntg
gagggtggtsg
ttatcagacc
aaaagtggaa
ggcgggeaaa
gtcgcaaatt
gtcgatggta

gcaacgcgtc

caggttcatc
cagtactgcg
ttcaggctgc
cgccttgceag
ctggcttgga
tgacttcaag

catgtctttc

gaacggegees
tcaggegtgg
gcaggaacag
cctgtcgggt
cggagcctat
tggcatcttc
cgaccgagcg
gctgacgcac
atcagtgaac
nnaaaccttt
aatgtgaaac
gtttcccgceg
gcggegatgg
cagtcgttgc
gtcgeggega
gaacgaagcg

agtgggctga

CX7-131W02_ST25

atgccgtctg
atgagtggca
ttttttcegtt
ggecggttttt
ggagcgcagt
actaactcct
cgggttggac
ttcgtgcata
aatgagacaa
gagagcgcac
ttcgccacca
ggaaaaacgg
caggaaatct
tagcgagtca
cggtgcagcc
caccgctggt
cgcggtatgg
cagtaacgtt
tggtgaacca
cggagctgaa
tgattggcgt
ttaaatctcg
gcgtcgaagc

tcattaacta

tgatggcttc
g88cgesscs
ttggtctgceg
cgaaggttct
caccaaaact
ctaaatcaat
tcaagacgat
cagtccagct
acgcggccat
gagggagceceg
ctgatttgag
ctttgeccgceg
ccgecccecgtt
gtgagcgagg
ttttttctcc
agcggtggtt
natnanagcg
atacgatgtc
ggccagccac
ttacattccc
tgccacctcc
cgccgatcaa
ctgtaaagcg

tccgctggat

Page 65

catgtcggca
taactgcagg
cgtaatctct
ctgagctacc
tgtcctttca
taccagtggc
agttaccgga
tggagcgaac
aacagcggaa
ccagggggaa
cgtcagattt
gccctctcac
cgtaagccat
aagcggaata
tgccacatga
tttttaggcc
cccggaagag
gcagagtatg
gtttctgcga
aaccgcgtgg
agtctggccc
ctgggtgcca
gcggtgcaca

gaccaggatg

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220



ccattgctgt
agacacccat
atctggtcgc
cggcgegtct
tagcggaacg
tgaatgaggg
caatgcgcgc
acgacgatac
ttcgcctgcet
tgaagggcaa
atacgcaaac
tttcccgact
gcecgttttgt
tcactcatta
ttgtgagcgg
gccgtcegttt
atcatcatca
ccctgagcca
gcgcaaatgt
gtaatggcac
gctgtgatta
gttttggtes
atctggtttg

cagcaatgct

ggaagctgcc
caacagtatt
attgggtcac
gcgtctggcet
ggaaggcgac
catcgttccc
cattaccgag
cgaagacagc
ggggcaaacc
tcagctgttg
cgcctctccc
ggaaagcggs
ttctcgagtt
ggcaccccag
ataacaattt
tacaatctag
tcatcatcat
ggcacagagc
gattattggt
cctggttagc
tatcaataat
tatggcaaat
gtttctgaaa

gctgegtgcea

tgcactaatg
attttctccc
cagcaaatcg
ggctggcata
tggagtgcca
actgcgatgc
tccgggcetgce
tcatgttata
agcgtggacc
cccgtctcac
cgcgegttgg
cagtgagcgg
aattaaggca
gctttacact
cacacaggaa
aggccagcct
catcacagca
aaaaccagca
aatcagaaac
ctgaccaata
gcagttgaaa
gttgcaatta
accggtgcag

aatagccaca

CX7-131W02_ST25

ttccggegtt
atgaagacgg
cgctgttagc
aatatctcac
tgtccggttt
tggttgccaa
gecgttggtgc
tcccgeegtt
gcttgctgcea
tggtgaaaag
ccgattcatt
tacccgataa
gtgagcgcaa
ttatgcttcc
acagctatga
ggccataagg
gcggccatat
gccagcagtt
tgaccatcaa
ataccgatat
gcggtgaacc
gccgtgaaca
gtaataaact

tgcgtggtgc

atttcttgat
tacgcgactg
gggcccatta
tcgcaatcaa
tcaacaaacc
cgatcagatg
ggacatctcg
aaccaccatc
actctctcag
aaaaaccacc
aatgcagctg
aagcggcttc
cgcaattaat
ggctcgtatg
ccatgattac
agatatacat
cgaaggtcgt
tagctttacc
tgatgttgca
tctgcagggt
gatttatggt
ggcaagcgaa
gccgetggcea

aagcggtatt
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gtctctgacc
ggcgtggagc
agttctgtct
attcagccga
atgcaaatgc
gcgetgggeg
gtagtgggat
aaacaggatt
ggccaggees
ctggcgccca
gcacgacagg
ctgacaggag
gtgagttagc
ttgtgtggaa
ggattcactg
atgggccatc
catatgaaaa
ggcaatagca
cgtgttgccc
attcaggcca
gttaccagcg
ctgcagacca
gatgttcgtg

cgtctggaac

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660



tgattaaacg
gtagcattgg
gcctggaccc
tgcgtcagct
atggcaccag
ccgcaattgc
gctttcatcc
agatgattag
attatcgtga
tgggtccgat
gcgttaccga
ttctgggtca
caaaacatct
ctccgagtct
tttgcggtaa
ttccgaccca
ccctggcacg
gtgttcaggc
gtctgtcacc
cgacctcaga
cacgtattag
tgccgtgtct

<210>
<211>

28
56

catggaaatc
tgccagecggt
gagctttaaa
gaatctgagt
cgttatgacc
aatgggtgtt
gtttatccat
cctgectggcec
tcatgaactg
tgttgatggt
taacccgctg
gtatgttggt
ggatgttcag
gctgggtaat
tagcattatg
tgccgaacag
tcgtagecgtt
agttgatctg
ggcaaccgaa
tcgtccgtat
tgcagatatt

gcattaaggc

tttctgaatg
gatctggttc
gttgatttta
ccgctgaccc
ggtattgcag
catgcactgg
aacagcaaac
aatagccagc
atccaggatc
attagccaga
attgatgttg
atgggtatgg
attgcactgc
cgtgaacgta
ccgctgcectga
tttaaccaga
gatatttttc
cgtacctaca
cgtctgtata
atttggaatg
gcagccggtg

Caaac

CX7-131W02_ST25

ccggtgttac
cgctgagcta
atggcaaaga
tgctgccgaa
caaattgtgt
atattcaggc
cgcatccggg
tggttcgtga
gttatagcct
ttgccaaaca
ataatcaggc
atcatctgcg
tggcatcacc
aagttaatat
ccttttatgg
atattaacag
agaattatgt
aaaaaaccgg
gcgcagttcg
ataatgaaca

gtgttattgt

cccgtatgtt
tattaccggt
aatggacgca
agaaggtctg
ttatgatacc
actgaatggt
tcagctgtgg
tgaactggat
gecgttgtctg
aatcgaaatt
aagctatcat
ctattatatc
ggaatttagc
gggtctgaaa
taatagtatt
ccagggttat
tgccattgcc
tcattatgat
tcatgttgtt

gggtctggat

tcaggccgtt
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tatgaatttg
agcctgattg
ccgaccgcac
gcaatgatga
cagattctga
acaaatcaga
gcagcagatc
ggtaaacatg
ccgcagtatc
gagattaaca
ggtggtaatt
ggtctgctgg
aatggtctgc
ggtctgcaga
gcagatcgtt
accagcgcaa
ctgatgtttg
gcacgtgcect
ggtcagaaac
gaacatattg

caggacattc

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4945



<212>
<213>

<220>
<223>

<400>

DNA

Artificial Sequence

CX7-131W02_ST25

Synthetic polynucleotide

28

ctagaggcca gcctggccat aaggagatat acatatgaaa accctgagcc aggcac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

29
47
DNA

Artificial Sequence

Synthetic polynucleotide

29

gatggtgatg gtggccagtt tggccttaat gcagacacgg cagaatg

<210>
<211>
<212>
<213>
<400>
Met Asn
1

Pro Phe

Leu Thr

Arg Leu
50

Asp Tyr
65

30
569
PRT

Nostoc punctiforme

30

Ile Thr

Thr Asn
20

Ile Asp
35

Thr Asp

Ile Asn

Ser

Ser

Glu

Asn

Asn

Leu Gln

Ser Asp

Val Vval

Ala Asp

55

Ala Vval
70

Gln Asn

Ser Ile
25

Asn Val
40

Val Ile

Glu Thr

Ile Thr Arg Ser
10

Val Thr Val Gly

Ala Arg His Gly
45

Arg Gly Val Gln
60

Ala Gln Pro Ile
75

Page 68

Trp

Asp

30

Thr

Ala

Tyr

Gln Ile
15

Arg Asn

Gln Val

Ser Cys

Gly Val
80

56

47



Thr

Ala

Gly

Ala

Gln

145

Glu

Ile

Asp

Pro

Thr

225

Val

Leu

Ser

Ala

Asn

Asn

130

Arg

Phe

Thr

Gly

Lys

210

Ser

Leu

Tyr

Gly

Glu

Lys

115

Ser

Ile

Gly

Gly

Lys

195

Leu

Val

Leu

Gly

Phe

Leu

100

Leu

His

Glu

Ser

Ala

180

Glu

Gln

Met

Ala

Thr
260

Gly

85

Gln

Ser

Leu

Thr

Ile

165

Leu

Met

Leu

Thr

Leu

245

Asn

Gly

Thr

Leu

Tyr

Phe

150

Gly

Ile

Asp

Gln

Gly

230

Thr

Gln

Met

Asn

Ala

Gly

135

Leu

Ala

Gly

Ala

Pro

215

Ile

Met

Ser

Ala

Leu

Asp

120

Ala

Asn

Ser

Leu

Val

200

Lys

Ala

Gly

Phe

CX7-131W02_ST25

Asp Val VvVal Ile Ser

Ile

105

Val

Ser

Ala

Gly

Asp

185

Thr

Glu

Ala

Val

His
265

90

Trp

Arg

Gly

Gly

Asp

170

Pro

Ala

Gly

Asn

His

250

Pro

Phe

Ala

Ile

Val

155

Leu

Ser

Leu

Leu

Cys

235

Ala

Phe

Leu

Ala

Arg

140

Thr

Val

Phe

Ser

Ala

220

Val

Leu

Ile

Page 69

Lys

Met

125

Leu

Pro

Pro

Thr

Arg

205

Met

Tyr

Ala

His

Arg

Ser

110

Leu

Glu

His

Leu

Val

190

Leu

Met

Asp

Ile

Gln
270

Glu

95

Gly

Leu

Leu

Val

Ser

175

Asp

Gly

Asn

Ala

Gln

255

Cys

Gln

Ala

Arg

Ile

Tyr

160

Tyr

Phe

Leu

Gly

Lys

240

Gly

Lys



Pro

Lys

Arg

305

Gln

Ile

Glu

Gly

His

385

Gly

Gly

Ser

Gln

His

Asp

290

Gly

Phe

Glu

Asn

Val

370

Ile

Leu

Leu

Phe

Phe
450

Pro

275

Ser

Lys

Ile

Val

Gln

355

Thr

Asp

Pro

Lys

Tyr

435

Asn

Gly

Ser

Asp

Gly

Glu

340

Val

Met

Val

Pro

Gly

420

Gln

Gln

Leu

Leu

Pro

325

Met

Ser

Asp

Gln

Ser

405

Leu

Asn

Asn

Leu

Val

Ile

310

Ile

Asn

Tyr

Arg

Ile

390

Leu

Gln

Ser

Ile

Trp

Arg

295

Gln

Val

Ser

His

Leu

375

Ala

Val

Ile

Leu

Asn
455

Thr

280

Glu

Asp

Asp

Val

Gly

360

Arg

Leu

Gly

Ser

Ala

440

Ser

CX7-131W02_ST25

Ala Asp Gln Met Phe

Glu

Arg

Gly

Thr

345

Gly

Tyr

Leu

Asn

Gly

425

Asp

Gln

Leu

Tyr

Val

330

Asp

Asn

Tyr

Val

Ser

410

Asn

Arg

Gly

Asp

Ser

315

Ser

Asn

Phe

Ile

Ser

395

Asp

Ser

Phe

Tyr

Gly

300

Leu

Glu

Pro

Leu

Gly

380

Pro

Arg

Ile

Pro

Ile
460

Page 70

285

Lys

Arg

Ile

Leu

Gly

365

Leu

Glu

Lys

Met

Thr

445

Ser

Ser

His

Cys

Thr

Ile

350

Gln

Leu

Phe

Val

Pro

430

His

Ala

Leu

Glu

Leu

Lys

335

Asp

Tyr

Ala

Ser

Asn

415

Leu

Ala

Asn

Leu

Tyr

Ala

320

Gln

Val

Val

Lys

Asn

400

Met

Leu

Glu

Leu



Thr
465

Met

His

Thr

Tyr

Ile

545

His

Arg

Phe

Tyr

Ala

Ile

530

Ser

Ile

<210>
<211>
<212>
<213>

<400>

Arg

Gly

Asp

Val

515

Trp

Ala

Phe

31
571
PRT

Rivularia sp.

31

Ser

Val

Ala

500

Cys

Asn

Asp

Ser

Val

Gln

485

Arg

Glu

Asp

Ile

Ser
565

Asp

470

Ala

Thr

Val

Asn

Ala

550

Leu

Ile

Val

Cys

Val

Glu

535

Gly

Lys

Phe

Asp

Leu

Gly

520

Gln

Gly

Ser

PCC 7116

Met Asn Thr Val Arg Leu Thr Lys

1

5

Ser Phe Leu Asn Asn Ser Asp Ala

20

CX7-131W02_ST25

Gln Asn Tyr Met Ala Ile

Leu

Ser

505

Lys

Cys

Gly

Thr

Asn

475

Arg Thr

490

Pro Asn

Pro Leu

Leu Asp

Leu Ile
555

Thr Val
10

Tyr

Thr

Thr

Glu

540

Val

Ser

Ser Val Ile Val

25

Leu Thr Ile Glu Glu Val Val Ser Val Ala Arg Tyr

35

40

Page 71

Lys Met

Val Gln
510

Ser Val
525

His Ile

Gln Ala

Gln Lys

Ala

Lys

495

Leu

Arg

Ala

Val

Ser
15

Leu

480

Gly

Tyr

Pro

Arg

Glu
560

Phe

Gly Asp Arg Gln

30

Arg Ala Arg Val

45



Lys

Asp

65

Thr

Ala

Gly

Ala

Lys

145

Glu

Ile

Asp

Glu

Thr
225

Leu

50

Phe

Thr

Thr

Asn

Asn

130

Arg

Phe

Ser

Gly

Pro

210

Ser

Thr

Ile

Gly

Leu

Lys

115

Ser

Met

Gly

Gly

Glu

195

Leu

Val

Glu

Arg

Phe

Leu

100

Leu

His

Leu

Ser

Ala

180

Glu

Gln

Met

Asn

Asp

Gly

85

Gln

Pro

Val

Ile

Ile

165

Leu

Met

Leu

Thr

Leu

Ala

70

Gly

Asn

Leu

Ala

Phe

150

Gly

Ile

Asp

Leu

Gly
230

Glu

55

Val

Met

Asn

Ala

Gly

135

Leu

Ala

Gly

Ala

Pro

215

Ile

Lys

Glu

Ala

Leu

Asp

120

Ala

Asn

Ser

Leu

Pro

200

Lys

Ala
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Leu Ala Asn Val Gln

Ser

Asn

Met

105

Val

Ser

Ala

Gly

Asn

185

Thr

Glu

Ala

Gly

Val

90

Cys

Arg

Gly

Gly

Asp

170

Ser

Ala

Gly

Asn

Glu

75

Val

Tyr

Ala

Ile

Val

155

Leu

Ser

Leu

Leu

Cys
235

60

Pro

Ile

His

Ala

Arg

140

Thr

Thr

Tyr

Gln

Ala

220

Val

Page 72

Ile

Ser

Lys

Met

125

Leu

Pro

Pro

Ile

Lys

205

Met

Gln

Ala

Tyr

Pro

Val

110

Leu

Glu

His

Leu

Val

190

Leu

Met

Asp

Ser

Gly

Glu

95

Gly

Leu

Leu

Val

Ala

175

Asp

Gly

Asn

Thr

Cys

Val

80

Ser

Ala

Arg

Ile

Pro

160

Tyr

Phe

Leu

Gly

Arg
240



Ile

Leu

Pro

Ala

Arg

305

Gln

Val

Glu

Gly

His

385

Gly

Gly

Leu

Glu

His

Gly

290

Gly

Tyr

Glu

Asn

Val

370

Leu

Leu

Leu

Leu

Gly

Ser

275

Ser

Lys

Met

Ile

Gln

355

Gly

Asp

Ser

Lys

Ala

Thr

260

Gly

Gly

Asn

Gly

Glu

340

Ala

Met

Val

Pro

Gly
420

Leu

245

Asn

Gln

Leu

Pro

Pro

325

Ile

Ser

Asp

Gln

Ser

405

Leu

Ser

Gln

Ile

Ile

Ile

310

Ile

Asn

Tyr

Arg

Ile

390

Leu

Gln

Val

Ser

Trp

Arg

295

Gln

Val

Ser

His

Leu

375

Ala

Val

Ile

Ala

Phe

Ala

280

Asp

Asp

Asp

Val

Gly

360

Arg

Tyr

Gly

Thr
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Thr His Ala Leu Thr

His

265

Ala

Glu

Arg

Gly

Thr

345

Gly

Tyr

Leu

Asn

Gly
425

250

Glu

Ser

Leu

Tyr

Ile

330

Asp

Asn

His

Val

Gln

410

Asn
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